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THIS ISSUE BINDER IS INTENDED TO PROVIDE A BASIC, 
COMPREHENSIVE REVIEW OF THE SCIENTIFIC LITERATURE 
REGARDING A SPECIFIC TOPIC ON ETS AND THE HEALTH' OF 
NONSMOKERS. 


PRIMARY STUDIES AND REVIEWS HAVE BEEN HIGHLIGHTED 
TO IDENTIFY (1) USEFUL OR HELPFUL INFORMATION (YELLOW 
HIGHLIGHT) AND (2) ADVERSE RESULTS OR OPINIONS (BLUE 
HIGHLIGHT). 
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INTRODUCTION 

ETS AND CHILDHOOD AND ADULT RESPIRATORY DISEASE/SYMPTOMS 

This issue binder is designed to provide a comprehensive 
review of the major literature on environmental tobacco smoke and 
childhood and adult respiratory disease/symptoms. The book has 
been divided into subsections: (A) childhood respiratory 
disease/symptoms; (B) childhood pulmonary function; (C) compromised 
children such as asthmatics and children with cystic fibrosis; 
(D) otitis media; (E) adult respiratory disease/symptoms; (F) adult 
pulmonary function; (G) compromised adults; and (H) confoundters. 

Each section provides a short introduction to the topic. 
Major studies are preceded by a short abstract and followed by 
published' critiques of the study. Each of the studies is 
highlighted to facilitate understanding of the issue: I) favorable 
points are highlighted in yellow, and 2) unfavorable points are 
highlighted in blue. Tables and charts in the notebook are also 
highlighted in yellow (favorable) and blue (unfavorable). 
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STUDY ABSTRACTS 


In the majority of cases, the abstract or summary that 
precedes the individual study is the actual quoted abstract of the 
article's authors. However, some authors did not present an 
appropriate summary or abstract in their article. In those cases, 
a brief summary of the article was prepared. The abstracts and 
summaries prepared by the individual authors of the studies are 
designated as "abstracts" and "summaries." 
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COMPROMISED CHILDREN 


The literature on environmental tobacco smoke includes a 
body of research on asthma and the relationship between parental 
smoking and preexistent disease in children. While only a few 
studies have been conducted thus far on children with, for example, 
cystic fibrosis (a genetic disorder whereby lung passages often 
become blocked by abnormally behaving mucus), there have been 
numerous studies that have examined asthmatic children and the 
presence of smokers in the home. The results of the studies have 
been variable and are subject to the influences of many different 
confounders such as socioeconomic status, genetic determinants, 
damp housing, and gas cooking in the home. It is not suprising, 
therefore, that researchers are inconsistent in their interpretation 
of the available data on exposure to ETS and childhood asthma. 
Following is a presentation of the major studies that have examined 
a possible association of ETS with asthma in children. Also 
included are the studies available on children with' cystic 
fibrosis. 
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RESULTS OF SELECTED STUDIES: COMPROMISED CHILDREN 


Leeder, et al., 


Fergusson, et al 


HOrwood, et al., 


Murray , et al., 


1976 


1985 


1985 


1986 


Reported that episodes of 
asthma in the first five 
years of life showed an 
association with parental 
history of asthma-wheeze 
and that there is little 
relationship between 1 asthma 
in the first five years of 
life and other family, 
social, or environmental 
factors. 


Reported that maternal 
smoking increased' the risk 
of lower respiratory 
infections/symptoms during 
the child's first two years 
of life, and that after 
two years this association 
seemed to disappear. Also 
reported that there was no 
increased risk of asthma' 
or asthma attacks 
attributable to maternal 
smoking. 

Reported that there was no 
evidence to suggest that 
the structure, practices 
(including parental 
smoking), or the dynamics 
of the family played a 
significant role in the 
development of childhood 
asthma. 


Reported that maternal 
smoking aggravated symptoms 
in asthmatic children. 
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Anderson, et al., 1987 


Reported that sex of child, 
mother's age at the child's 
birth, pneumonia, whooping 
cough, tonsillectomy, 
adenoidect omy, allergic 
rhinitis, eczema and 
periodic abdominal 
pain/vomiting attacks were 
associated with the 
development of childhood 
asthma. 


f Evans, et al., 1987 


4|p' Toyoshima, et al., 1987 


Kershaw, 1987 



Murray, et al., 1988 


Reported that parental 
smoking increased the number 
of emergency room visits 
of children with asthma. 
The lack of an association 
between parental smoking 
and symptoms in asthmatic 
children caused the authors 
to question the mechanism 
whereby parental smoking 
would increase ER visits. 

Reported that it was not 
clear whether parental 
smoking increased the 
incidence of asthmatic 
disease in children. 

The authors conceded that 
the association observed 
with parental smoking may 
reflect a relationship of 
smoking behaviour to a 
number of other social 
factors such as medical 
care utilization and 
maternal stress. 


Reported that paternal 
smoking, including the 
number of cigarettes the 
father smoked at home, had 
no association with any 
test results. Maternal 
smoking in the "wet and 
cold" season was—.reported 
to increase the severity 
of the child's asthma. 
There was no assocation in 
the "warm and dry" season 
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Somerville, et al., 1988 


Oldigs, et al., 1990 


Sherman, et al., 1990 


Weitzman, et al., 


1990 


Rubin, 1990 


and the severity of the 
child' s asthma. The authors 
attribute this to increased 
ventilation in the "warm 
and dry" season. 

Reported a positive 
association between parental 
smoking and asthma in girls 
and a non-significant 
negative relation' between 
parental smoking and asthma 
in boys. 

Reported that in children 
with mild bronchial asthma 
one hour of passive smoke 
exposure did not cause 
airway obstruction or 
changes in bronchial 
responsiveness. 

Neither bronchiolitis, 
eczema, croup, personal 
cigarette smoking, maternal 
smoking, paternal smoking:, 
nor delivery complications 
bore an apparent relation 
to the development of 
childhood asthma. 

The authors concede that 
the estimate of children's 
exposure to cigarette smoke 
is "crude", based on parent 
reporting of smoking during 
pregnancy. 


Reported an association 
between parental smoking 
and the severity of cystic 
fibrosis in children. 
However, the authors 
conceded that it could not 
be ruled out that social, 
economic, or other factors 
determined both the smoking 
status of the household 
and the nutritional status 
of the children. 
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Gilljam, et al., 1990 


Reported 1 that there was no 
statistical difference ini 
clinical! status or pulmonary 
function between children 
with cystic fibrosis from' 
smoking and nonsmoking 
families. For patients 
with higher levels of 
physical activity, parental 
smoking appeared to matter 
less. 

Young, et al., 1991 Reported that parental 

smoking may contribute to 
a higher level of airway 
responsiveness early in 
the child's life. The 
authors conceded that they 
did not report the actual 
amount of parental smoking 
due to the inaccuracies of 
parental reporting. 
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Leeder, S.R., Corkhill, R.T., Xrwig, L.M., Holland, W.W. , Colley, 
j.r .T. "Influence of family factors on asthma and wheezing during 
the first five years of life" Brit J. prev. soc. Med. 30: 213- 
218, 1976. 


ABSTRACT. Family factors associated with the incidence of asthma 
and' wheezing during childhood have been studied in a cohort of 
over 2000 children who, together with their families, were followed- 
up for five years. Episodes of wheezing not regarded by the parents 
as asthma had a different pattern of association with family factors 
to that found for asthma. The outcome of the two conditions in 
terms of ventilatory function at the age of five years was also 
different, in that children with a history of asthma had a lower 
peak expiratory flow rate than did children with a history of non- 
asthmatic wheezing. 
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Brit. J. prev. sot . Med. (1976), 30, 213*218 


Influence of family factors on asthma and wheezing 
during the first five years of life 

S. R. LEEDER*, R. T. CORKHILL, L. M. IRWIGf, and W. W. HOLLAND 

Department of Community Medicine, St Thomas’s Hospital Medical School, St Thomas's Hospital, London 

J. R. T. COLLEY 

Department of Community Health. Bristol 


Lccdcr, S. R., Corkhill, R. T., Irwig, L. M., Holland; W. \Y., and Collty* J. R. T. (1976). 
British Journal of Prevent he and Social Medicine, 30, 213*218. Influence of family factors 
on asthma and wheezing during the first five years of life. Family factors associated with 
the incidence of asthma and wheezing during childhood have been studied in a cohort of 
over 2000 children who, together with their families, were followed+up for five years. 
Episodes of wheezing not regarded by the parents as asthma had a different pattern of 
association with family factors to that found for asthma. The outcome of the two 
conditions in terms of ventilatory function at the age of five years was alk> different, in that 
children with a history of asthma had a lower peak expiratory flow rate than did children 
with a history of non-asthmatic wheezing. 


Attacks of wheezing aie common events in 
childhood in the United! Kingdom. Two studies 
showed that some 20 % of children received attention 
from their general practitioner for at least one 
episode of wiheczing during their first decade (Fry, 
1961; Goodalli 1958). The relationship between 
attacks of wheezing accompanying acute lower 
respiratory infection, sometimes termed wheezy 
bronchitis, and wheezing precipitated by allergens, 
emotional! stress, or exercise is particularly difficult 
to define (British Medical Journal, 1973;: Cordis, 
1973). It is likely that in some cases episodes of 
wheezing maik the beginning of chronic bronchial 
asthma (Williams and MtNicol, 1969; Gandevia et 
ah. 1973). In this paper we report observations on 
different family factors associated either with 
episodes of wheezing considered by parents not to 
be asthma, and with what the parents termed asthma, 
in over 2000 children who were studied, together 
with their families, until the children were five years 
old. We reasoned that if alt attacks of wheezing were in i 

•Ffe*cnt address: Department of Medicine. McMitter University. 

Medical Cemre. lUfnlton, Ontario. Canada LIS 4J9 
tPrcvem addrew: National Khcjrjh lrvivctc for Occupational 
Diseases,, P.O. Bos 47BI, Johannesburg Z.UO.i Republic of South 
Africa. 


reality mild attacks of asthma, they would be 
associated with the same family factors as frank 
asthma; 

Methods and Materials 

The methods and materials pertaining to this study 
are described in the preceding paper. 

Results 

By the age of five years, one or more episodes of 
asthma had been reported in 3-4% of boys and 2*9% 
of girls. Wheezy, whistling, or chesty episodes 
without asthma were reported in 22*5% of boys and 
20-7% of girls. 

Episodes of wheezing rather than asthma were 
associated with a history of bronchitis or pneumonia 
in children during their first year of life, 4.1-2% of 
children w ith a history of bronchitis or pneumonia in 
the first year subsequently suffered from wheezing, 
compared with 19*2% of children without bronchitis 
or pneumonia (Table I: relative risk for wheeze is 
2*15). Asthma was not so strongly associated with 
bronchitis or pneumonia in the first year, 4-3% of 
children with this history suffered from subsequent 
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Table I 

INCIDENCE PER IDO INDEX CHILDREN OF WHEEZING* IN FIRST FIVE YEARS OF LIFE BY BRONCHITIS OR PNEUMONIA 
IN FIRST YEAR. AND BY PARENTAL ASTHMA-WHEEZE 




Parental Asthma-W'hcrzc 




Neither 

One 

Both 

1 Tout 


No 

III 

24-2 

16 0 

’ 19 2 


(133)) 

(*2l) 

(30) 

(1IW) 

Bronchitis or pneumonia 

i 

37 7 

461 

44 4 

41 2 

In |h« first year 

Ye* 


(131)' 

(7?) 

(1«> 

(233) 


j Total 

19 6 

27 7 

23*5 

21*7 


(1471) 

(491) 

(6*) 

aoi7>t 


Populations in parentheses 

•Wheeling escIgdes chddren uho had asthma. 

tToul excludes 96 index children w ith missing first, third, fourth, tad fifth year diu and an additional i If with sussing initial data on parent 
pairs. 


j 

I 

•, 

1 

i 


i 

i 

! 

i 

I. 


asthma, compared with 3*0% of children without 
this history (Table II: relative risk for asthma is 
1 *41). In children with one parent with a history of 
asthma-wheeze, the incidence of asthma was 5 *4 % 
comparedlwith 2*5% of children w hose parents were 
both free of asthma-wheeze. The incidence of 
wheezing w r as also higher in children with one parent 
with a history of asthma-wheeze (27 *7%) compared 
with children of parents without such a history 
<19>6 %). However, the risk was no greater, and 
sometimes less, if both parents had asthma-wheeze. 
This inconsistent trend may partly be a consequence 
of some rates being based on small numbers (Tables 
I and 11). There was no consistent relationship 
between smoking and cough-phlegm in the parents 
and asthma in the children, although conclusions are 
limited once more by small numbers of children with 
asthma in some cells (Table III). By contrast, 
wheezing was consistently morc^ommon in children- 
w hen their parents smoked £ or suffered from 
coughrphlegm (Table IV): 


Asthma was reported more commonly in children 
of parents in the upper social than in children of 
lowxr social class parents (Table V). However, the 
rates were based on small numbers and the social' 
class gradients were not w holly consistent at all ages; 
for example, the lowest incidence occurred in 
children up to the age of three years with parents 
from social class III. Wheezing was more common 
in children of lbwer social! class parents. Area of 
residence had no influence on the incidence of asthma 
or wheezing. 

As some of the family factors examined in the 
preceding tables were themselves interrelated, it was 
difficult to assess the influence of each individual 
factor upon the incidence of asthma or wheezing in 
the index children. To investigate these relationships,, 
two logistic models were fitted to the data, one with; 
the incidence of asthma in the index children as the 
outcome variable, and the other with the incidence 
of wheezing as the outcome variable. The independent 
variables included in both models were parental 1 


Table II 

INCIDENCE PER IDO INDEX CHILDREN OF ASTHMA* IN FIRST FIVE YEARS OF LIFE BY BRONCHITIS OR PNEUMONIA 
INI FIRST YEAR, AND BY PARENTAL ASTHMA-WHEEZE 




Parental Atihma-W herze 



Neither 

One 

Both 

Total 


1 No 

2 3 

5 5 

2 0 

3 0 



(1)31) 

(421) 

(30) 

(1104) 

Bronchitis or pneumonia 
in the first year 

Y*» 

3 6 

5 2 

5 6 

4-3 


(D«) 

cm 

(It) 

(233) 


Toul 

2 5 j 

5 4 

2 9 

3 2 


(M7I) | 

(498) 

(68) 

1 (2037)t 


Populations in patent hewv 

•Asthma includes children »ho may have wheezed as well. 

tToul excludes 96 index children * it h missing first. third, founh and fifth year data and an additional 16 with musing initial data on parent 
pairs. 


mssnsaEftac 
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-~- ,i influence of family factors on asthma and wheezing 2 

Table III 

INCIDENCE PER 100 INDEX CHILDREN OF ASTHMA* IN FIRST FIVE YEARS BY PARENTAL COUGH+PHLEGM AND 

SMOKING HABITS 


Pi rental Co j gh-PbUgm (During Period Fim to Fifth Year) 


Parents Smoking? 

Neither 

Habit changed in one or both 
One parent consistently smoking 
Both smokers 


Neither Parent 
Ever Positive 

Symptom Changed 
in One or Both 
Parents 

One or Both 
Parents Alwayi 
Positive 

Total 1 

2-9 

1*3 


2 3 

(307) 

(U4) 

i w 

(443) 

3 9 

3*3 

^ . , 

3 3 

079) 

(299) 

07) 

(M3) 

3 3 

2 2 

s-i 

3*0 

<l«4) 

(M*) 

(52) 

(4S4) 

it 

4 0 

10 

36 

m 

(249) 

<2 3) 

(364) 

3*1 

3 0 

4 6 

3 1 

(860) 

(910) 

<10S) 

d»7|)t 


Populations in parentheses. 

•Asthma includes children who may have wheeled at well. . ... 

tToul exclude! 72 index children with missing third, fourth, and fifth year data and an additional 199 with musing first 10 fifth year data on 

parent pairs. 

{Considered lover the foil five years of the study. 

Table IV 

INCIDENCE PER J00 INDEX CHILDREN OF WHEEZING* IN FIRST FIVE YEARS BY PARENTAL COUGH-PHLEGM AND 

SMOKING HABITS 

I Parental Co ugh-Phlegm (During Period Pint to Fifth Year) 




Symptom Changed 

One or Both 


Parents Smoking 

Neither Parent 

in One or Both 

Parents Always 

Tout 

Ever Positive 

Parents 

Positive 

Neither 

16:6 

27 6 

250 

20 0 

(307) 

(134) 

(4) 

(445) 

Habit changed in one or both 

13 3 

26 1 

296 

20 3 

(279) 

(299) 

<27)i 

(60S) 

One parent consistently smoking 

I'l 1* 4 

28 1 

2311! 

20 9 

1 (184) 

(224) 

(32) 

(464) 

Both smokers 

2til 

27 3 

36 0 

26 4 


1 (90) 

(249) 

(23) 

(364) 

Total 

14 9 

27 1 

27 , « 

21*6 


(860) 

| (910) 

(108) 

(H7l)t 


Populations in parentheses. 

* Wheezing c tcK'dcs children who had asthma. 

tTotal eaclOdcs 72 indea children with missing third, fourth, and fifth year data and an additional 199 with missing first to fifth year data on 
parent pairs. 

Table V 

INCIDENCE PER 100 INDEX CHILDREN OF ASTHMA OR WHEEZING* DURING FIRST FIVE YEARS BY PARENTAL 

SOCIAL CLASS AT FIFTH YEAR 


Age in Years 


Illness in Children of Parents 
According to Social Clast 


By Age Three | 

Dy Age Four | 

By Age Five |! 

Population 

Asthma 

Wheeling 

i Asthma 

Wbccxing 

Asthma 

Wheeling | 

2 0 

17 2 

3 1 

19 2 

4 0 

20 « 

731 

10 

20-2 

2 1 

22 3 

2 7 

23 3 

997 

H4 

21 2 

it 

24 3 

2 3 

27*3 

271 

3 9 

13-7 


17*7 

3 9 

17 7 

31 

IS 

19 1 

2 3 

21 3 

3 2 

22-9 

2077T 


Social class 
land If 

HI 

IV and V 
Unknowni 
Total 


•Asthma includes children who may have wheeled las:well; wheeling deludes children w ho had asthma 
tTotal deludes 72 indea children with missing third, fourth, and fifth year data. 


Source: https://www.industrydocuments.ucsf.edu/docs/xnnxOOOO 
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smoking, parental cough-phelgm, parental asthma- 
wheeze, number of siblings and their history of 
bronchitis or pneumonia and of asthmarwheeze, the 
sex of the index child, history of bronchitis or 
pneumonia in the first year of life, social class of the 
father when the child was aged five years, and area 
of residence. 

In asthma, a history of parental asthma-wheeze 
was the only statistically significant factor. However, 
with wheezing, parental cough-phlegm and bronchitis 
or pneumonia during the first year of life of the child 
were both found to be statistically significant. The 
model was then refittedlwith these two factors alone 
as independent variables. The crude and adjusted 
incidence rates using this model are presented in 


Table VI, which shows that bronchitis or pneumonia 
during the first year of life had the greater effect upon 
the incidence of wheezing. 

The influence of a history of asthma or wheezing 
on peak expiratory flow rate at five years was 
examined in those children for whom these data were 
available (Table VII). Peak expiratory flow rates were 
adjusted for differences in sitting height at age five 
years. Children with a history of both asthma and 
bronchitis or pneumonia had a significantly lower 
mean peak expiratory flow* rate than those with a 
history of bronchitis or pneumonia alone; a difference 
of 17*4% (P < 0*001)j Mean peak flow rates in 
children with a history of wheezing and bronchitis 
or pneumonia did not differ significantly from those 


Table VI 

CRUDE AND ADJUSTED INCIDENCE RATES PER 100 CHILDREN OF WHEEZING* FOR LEVELS OF EACH FACTOR WITH 

ESTIMATES OF THEIR EFFECTS 




Adjusted 
Incidence Rate 

Significance of the Factor in the Model 

Factor and Level 

Crude Incidence Rate 


df 

P 

Parental cough-phlegm 

Neither 

17 7 <11263) 

17 6 

22-69 

2 

, <0 0003 

One 

27*2 (670) 

26,3 



1 

Both 

34 6 (78) 

30 y 




Bronchitis or pneumonia ini 
the first year 

No 

11*9 (1781) 

it « 

43 6) 

, 

< 0 0005 

Yes 

41:3 <?30) | 

39 4 


1 


Total 

21-3 (2CIl)t 

- 

- 

- 

1 


Populations in parentheses 

•Wheeling eiciude* chik/ren •rho bad asthma. 

tToul ocWdts 96 tndca children with musing first, third, fourth, and firth year data and an additional 42 with missing initial or first year data 
on parent pairs. 


Table VII 


MEAN PEAK EXPIRATORY FLOW RATES IN CHILDREN AGED FIVE YEARS. BY HISTORY OF ASTHMA. WHEEZING, 

BRONCHITIS, OR PNEUMONIA 


Symptom Group 

t \ 

Mean PEFRj 

1 

Population 

Standard Error 
of the Mean 

Significance of Difference 

Between Means of Groups With and 
Without Symptoms 

r 

P 

Nil 1 

151 *5 

mam 

IS 



Asthma without bronchitis or pneumonia 

— 





W'hccaing without bronchitis or pneumonia 

149 2 


UH 

© 31 

0 6< P <0 7 

Asthma with bronchitis or pneumonia 

118*6 



3*93 

P < 0 001, 

Wheezing, with bronchitis or pneumonia 

140 3 



2 34 

©oi< p <0 o: 

Bronchitis or pneumonia only 

143 5 

76 

mam 

2 31 

0 01 < P <0 02 

Tout 


4J4f 

- 

— 

— 


•Asthma includes children who may have whtc/edlas well; wheeling esclddes children who had asthma 

tToial ctclude* 4 indcs children with successful flow rate measurements at age five years but with missing first to fourth year data: Tlhc remaining; 
1691 children were not measured at age five years. 

JLitres/min, adjusted for sitting height at age five years. 






Source: https://www.industrydocuments.ucsf.edu/docs/xnnxOOOO 
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with a history of bronchitis or pneumonia alone. 
The 40 children with a history of wheezing alone had 
peak flow rates simifer to those of children without 
a history of asthma, wheezing, bronchitis, or 
pneumonia. 

Discussion 

Episodes of wheezing, ‘whistling* or ‘chestiness* 
not termed asthma by parents occurred much more 
commonly (in 21*7% of children) than asthma 
(3*2%) by the age of five years. Wheezing episodes 
were closely associated with bronchitis and 
pneumonia occurring during the first year. Wheezing 
was alio associated with parental cough-phlegm and 
smoking as was bronchitis or pneumonia in the first 
year (Lecder et al., 1976). This suggests that at least 
some of the environmental factors associated with 
bronchitis; or pneumonia may also be important in 
the development of wheezing episodes in later 
childhood: Alternatively* genetic factors associated 
with bronchitis or pneumonia in the first year may 
alio predispose to wheezing in later childhood. 
Damage to airways caused by bronchitis or 
pneumonia in early childhood may also make 
children more liable to wheeze subsequently. 

Whilt episodes of asthma in the first five years of 
life also showed an association with parental I history 
of asthma-wheeze (as did episodes of wheezing not 
termed asthma) there is little relationship between' 
asthma in the first five years and other family, social, 
or environmental I factors. 

In this study, the parents’ account of asthma and 
wheezing in< their children was used to define these 
illnesses. Despite the uncertainties implicit in using t 
parentally reported data, asthma and wheezing were, 
as discussed, associated with different family factors. 
Also, the effects of asthma andi wheezing on peak 
expiratory flow rates at the age of five years were 
different. Children with a history of asthma had 
lower peak expiratory flow rates at the age of five 
than the children with a history of wheezing alone. 
In asthma adequate treatment can often reverse 
much of the airways obstruction. The low peak 
expiratory flow rate at the age of five we found in 
children with a history of asthma may indicate the 
need for vigorous bronchodiUator therapy. 
Alternatively, this deficit may reflect irreversible 
airways obstruction (Cade and Paim 1973). More 
concerted treatment in the first five years of life may 
have prevented its development. Whatever the 
potential I for the reversal of the decreased peak 
ex piratory flow rate found in children with a history 
of asthma, it appears that the parents’ account 


differentiated between important and unimportant 
illness, according to whether they termed it asthma 
or wheezing. 

The incidence rates for asthma and wheezing 
obtained in studies of children clearly depend upon 
how these tw o conditions are defined and the popula¬ 
tions in which surveys are conducted. In a study of 
Kent schoolchildren, using similar methods to those 
used in this study, Hamman, Halil, and Holland 
(1975), found comparable rates of asthma by the age 
of 11 years to those that we found by the age ofi five 
years. Similar incidence rates for asthma were found in 
a study of schoolchildren in Birmingham (Smith, 
1961). 

Asthma was reported more commonly in children 
of upper class parents, whereas the reverse was true 
of wheezing. These social ebss trends could reflect 
differences in reporting behaviour among parents of 
different social classes, More parents in social classes 
I and II may report asthma rather than wheezing 
episodes when confronted with essentially the same 
illness in their children. Alternatively, there could be 
a real difference in the social ebss distribution of 
asthma. Hamman et al. (1975) found a similar trend 
to the one described in this paper while Dawson et 
al. (1969) in a study in Aberdeen, Scotland! found 
a social class trend in asthma incidence contrary to 
ours. 

The incidence of wheezing may prove to be more 
modifiable than that of asthma by changing 
environmental factors, as attacks of wheezing were 
closely associated with bronchitis and pneumonia 
during the first year of life. Bronchitis and’ 
pneumonia in the first year have, in turn, been shown 
to be associated with such factors as parental 
^smoking habits (Colley, Holland, and Corkhill! 
1974)i Thus, efforts to prevent bronchitis and 
pneumonia during the first year of life may also 
reduce the incidence of wheezing and of other chest 
illnesses in later childhood: 

The syndromes of lbwer respiratory illness in 
childhood remain poorly defined andlit is ctear that 
the precision of diagnosis of these illhesscs requires 
improvement before more effective treatment can be 
given to the children who require it. On the basis of 
the epidemiological evidence presented here, it seems 
most unlikely that all forms of the more frequent 
lower respiratory illness in childhood arc simply 
manifestations of a single common disorder. There 
may well be common features in aetiology and 
natural history between conditions such as asthma 
and bronchitis, but this is not a good reason to use 
these terms interchangeably. This is especially 
important when strategies for prevention of one or 
other condition are being considered! 


Source: https://www.industrydocuments.ucsf.edu/docs/xnnxOOOO 
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ABSTRACT. Data from two random population surveys are used to 
assess the relationship between parental smoking and the prevalence 
of asthma in children aged 0-17. Data from 1 a 1977 Midwestern 
urbanized county indicate that, if mothers smoked, the prevalence 
of parent reported asthma increased from 5.0 per cent to 7.7 per 
cent (estimated relative risk of 1.5) and the prevalence of 
functionally impairing asthma increased from 1.1 per cent to 2.2 
per cent (relative risk of 2.0). In a more rural Eastern county 
in 1980, a lower overall prevalence of asthma was noted. However, 
similar estimated relative risks of asthma (1.8) and functionally 
impairing asthma (2.4) were found to be associated with maternal 
smoking. Inconsistent relationships were found between the 
estimated prevalence of asthma and paternal smoking. When 
multivariate controls were introduced, the relationships between 
maternal smoking and asthma persisted. Estimated attributable 
risks indicate that between 18 per cent and 34 per cent of the 
asthma reported in these samples can be attributed to maternal 
smoking. Implications of these findings for primary care physicians 
are; discussed. 
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Parental Smoking and the Risk of Childhood Asthma 

^ Steven L. Gortmaker. PhD. Deborah Klein Walker. EdD, 

Francine H. Jacobs. EdD. and Holly Ruch-Ross, AB 


Abstract: Data from two random population sur¬ 
veys are used to assess the relationship between 
parental smoking and the prevalence of asthma in 
children aged 0-17. Data fromV1977 Midwestern 
^urbanized countyindicate that, if mothers smoked.the 
'prevalence of parent reported asthma increased from 
5.0 per cent to 7.7 per cent (estimated relative risk of 
<rl.SK and the prevalence of functionally impairing 
asthma increased from M per cent to 2.2 per cent 
^relative risk of 2.0). In a more rural Eastern county in 
*1980, a lower overall prevalence of asthma was noted. 
However, similar estimated relative risks of asthma 


Introduction 

The health hazardi of cigarette smoking have been well 
documented and widely accepted.’-* Recently attention has 
focused on the relationship between exposure to cigarette 
smoke and the health of nonsmokers, Several studies '-* 
have noted the substantial effects of cigarette smoke on 
“indoor pollution.*' Re pace and Lowrey. for exampfc, con¬ 
clude that “levels of) respirable suspended particulates in 
places w here tobacco is smoked greatly exceed levels found 
in smoke-freeenvironments, outdoors, and vehicles on busy 
commuter highways.* v White and Froeb found that non- 
smokers who were chronically exposed to cigarette smoke in 
die workplace had levels of pulmonary function similar to 
that of light smokers and lower than nonsmokm tn a smoke* 
free environment.• Hi rayama found a significantly increased 
risk of king cancer for nonsmoking wives of heavy smok¬ 
ers. 

The present study focuses upon parental smoking and 
childhood asthma. Asthma is one of the leading causes of 
chronic illness in .•children; children with asthma experience 
a characteristic hyperreactivity of the airways to a variety of 
environmental factors, including irritants such as tobacco 
smoke.*" Studies have noted relationships between atr pollu¬ 
tion and the onset of asthma attacks. 13 “ but no significant 
relationships between parental smoking and (he prevalence 
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/!.•> and functionally' impairing asthma (2:4) were 
< found to be associated with maternal smoking. Incon¬ 
sistent relationships were found between the estimated 
prevalence of asthma and paternal smoking. When 
multivariate controls were introduced, the (elation, 
(ships between maternal smoking and asthma persist¬ 
ed. Estimated attributable risks indicate that between 
IS per cent and 34 per cent of the asthma reported in 
.these samples can be attributed to maternal smoking. 
^Implications of these findings for primary care physi¬ 
cians arc discussed. (Am J Public Health 1982; 
72:574i-579.) 


I 

I) 

I 

of asthma have been reported. Several studies hive noted 
relationships between parental smoking and acute respira¬ 
tory illness in children^” and the results have been fairly 
consistent. A significant dose-response relationship Vis 
found between parental smoking and reported bronchitis and 
pneumonia in infants by Harlap and Davies**and Colley: tt 
u/.*One study found a dost-response relationship between 
parental smoking and adenoidcctomy and tonsillectomy in 
children.** and another demonstrated a significant relation¬ 
ship to pulmonary function in children. 152 O'Connell and 
Logan examined clinical records of asthmatic and non- 
asthmatic children; they found only a small difference in the j 
incidence of parental smoking, but a majority of the parents 
of their asthmatic children reported that cigarette smoke 
aggravated the asthma, and elimination of smoking generally 
kd to improvement. 8 

The analyses described below report on the results of 
two population surveys carried out in 1977 and 1980 m two 
locations across the United States. | 


Materials and Methods i 

A random household health survey was conducted in f 
Genesee County. Michigan in 1977. Information upon 5.072 j 
children (aged CM7) and their households was obtained from | 

aa adult family member, usually the mother The response . 

rate was 81 percent. The city of Flint. Michigan (population 
165.000 in 1977) is an industrial city in the southeastern j 
region of the state of Michigan. Flint and the surrounding 
Genesee County (total population 450.000) are heavily de- I 
pendent upon automobile-related industries for employment. , 
Berkshire County, Massachusetts (population in I960 of j 
146,000) is a relatively rural county which forms the western 
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boundary of ihe State of Massachusetts The largest city iv 
Pin she id 0980 population of 53.0001 A randomly dialed 
telephone survey of households with children (aged 0-17) 
was cortftirtft tn 1980. using many identical questions from 
the Genesee County survey. The response rate for this 
survey was 81 per cent: informat ion ttpon 8W children was 
available for analysis. 

The smoking habits of mothers and fathers in the 
household* were assessed using identical questions in both 
the Michigan and Massachusetts surveys: the respondent 
was asked w hether or not each household member smoked 
cigarettes, and if so. how much. For analysis, mothers and 
fathers were classified as either smokers or nonsmokers. 
The samples were too smalt to reliably estimate relations 
involving different amounts of smoking.* 

The presence of asthma among children was assessed 
using a 22-itetn chronic condition checklist m the Genesee 
County survey, and a 2 Intern checklist in the Berkshire 
County survey. In Genesee County, the parents were hand¬ 
ed a card listing all of the conditions (Appendix Al. The same 
checklist except for the item *'bronchitis.** was read to 
respondents in the Berkshire County survey. The questions 
asking about asthma, hayfrver. and any other kind of allergy 
were exactly the same as questions asked in earlier surveys 
in Rochester. New York 34 and in the National Health 
Examination Survey.?* and are very similar to checklists 
used ini the National Health Interview Survey. 3 * 

If the parent <usually the mother) confirmed that the 
child had a certain condition, they were asked. “Does it 
affect his her ability to attend school or do any of the things a 
child his her age usually does?** "Yes** responses to this 
question were coded as indicating a functionally impairing 
condition. Parents were alio asked whether a doctor had 
been seen about this condition. 

A number of studies have indicated that parent re pons 
in general overestimate the prevalence of clinically diag¬ 
nosed chronic conditions. Others have noted, however, that 
overreporting tends to decline with the reported severity of 
the condition, i.c.. more severe conditions, which have a 
greater impact upon the individual, tend to be more com¬ 
pletely reported. 3 *- 5 ’ 

For example, a household survey in Alamance County. 
North Carolina resulted i in an estimated prevalence of a 
variety of respiratory conditions in children under age 21 of 
16.3 per cent. Ih contrast, a clinically validated estimate 
(moderate and severe cases only) of 2*9 per cent was 
obtained. 21 Another household survey in Rochester. New 
York (utilizing exactly the same questions as the present 
study) i produced a prevalence estimate of 3.2 per cent of 
asthma in children 0-17 years of age. Follbw-up interviews 
of children aged 6-17 resulted in a validated estimate of .9 
per cent prevalence of asthma 54 These estimates are also 
consistent with validated estimates obtained in a population 
study on the Isle of Wight in England for 10-12 year olds: a 
prevalence of asthma of 2.3 per cent was estimated: w hen 


•Of the mothers who smoked 81 per cent in ihe Michigan 
sample and 58 per cent m the Massachusetts sample reported 
smoking a half lo one pack per day: 
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only chronically handicapping asthma eras considered, this 
estimate was halved. 31 

la summary, significant e r ror s m the reporting of child¬ 
hood asthma have been found in studies wiiliaing parent 
interviews, although there is evidence that these errors tend 
to decrease if the severity of the condition b taken into 
account. It is important to note, however, that these errors 
will not bias relationships estimated between parental smok¬ 
ing and asthma unless asthma misreponing b related to 
parental smoking.** Tests for such systematic bias are 
reported below. 


Results 

Overall, the estimated prevalence of asthma in these 
simples appears similar to that found in a national sample of 
children in the 1963-1965 National Health Examination 
Survey,.* 3 5.3 per cent among children aged 6-11, The 
corresponding estimates in Genesee County (1977) and I 
Berkshire County (1980) art 6.5 per cent and 2.6 per cent 
respectively The lower estimate for Berkshire County also 
corresponds to relationships reported from National Health 
Interview Survey data in 1970. w hich noted I a decreased 
prevalence of asthma among children living in rural areas: as 
opposed to urban areas.* 

The estimated prevalence of functionally impairingasth-. 
ma in the present samples (1.5 per cent. .8 per cent) is also 
comparable to the clinically validated prevalence estimates 
noted above: again, a higher prevalence is found in the urban 
sample. 

Validation of these parent reports b made possible 
through use of other questions in the household surveys. In 
the Michigan survey, if a child was noted as having asthma, 
parents were asked if they had “been to a doctor about 
this?" All of the parents who reported a child with asthma 
said they had been to a doctor about the child's condition. In 
the Massachusetts survey, another question asked for all 
children was the following: “Today or yesterday has (child's 
name) taken or used any medicine, salves, or pills that were 
prescribed by a doctor?" Of the 29 children in this sample 
reported by parents as asthmatic, seven were reported to be 
taking asthma medication regularly: the medication was 
specified in six of these cases, and no children without 
asthma were reported as receiving asthma medication. Of 
the seven children in the sample identified as having func¬ 
tionally impairing asthma^ four were reported to be taking 
medication for the condition. The answers to both of these 
survey questions suggest that the parent reports are valid 


••In regression analysis, it n well known that random error in i 
the dependent variable will not bias estimates of regression coeffi¬ 
cients. although the explained variance will decrease.*The analo¬ 
gous corollary for the logistic regressions used laier is derived from 
the well-known fact that odds ratios that characterize a cross- 
c Unification are invariant to multiplication of rows or columns by a 
constant/ 1 Thus, if both smoking and nonsmoking mothers overre^ " 
port asthma by a proportionate amount, estimates of odds ratios will 
not be affected. 

575 
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TABLE 1—Eitlmaltd Prevalence of Aethma In Children; by Smoking of Mother*; Qtftift 
County, Michigan (1977) end Serkahlr* County, Maaaachuaetta (1990). 
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•mokaiQ 

140 

Rwawe 

** 

«* 

p aMue 

GnttN County. Ml (N) 
Asthma 

<l-25$r 

7.7 

(1317) 

50 

133 

9.1 

301 

f imcuonaity impairing 
Asthma 

23 

1.1 

135 

5 4 

31 

Baritahir* County, MA (N) 
Asthma 

(330) 

43 

(564) 

2.5 

133 

23 

35 

Fuhcuonatty tmpainpg 
Asthma 

1-2 

05 

12 6 

13 

.13 


•Sampwwmart 9**n *P*'*nmaM* 


and again indicate that parent reporting likely increases in 
accuracy as the severity of the condition increases. 

In the Genesee County. Michigan sample. 41 per cent of 
the children aged 0-17 had mothers who smoked. J3e 
Minuted pnvakt^of avthrna was 7 ? 7 per cent for cktfdrep 


^giuncani at p * .w i smuuT veuiionvnip i*ai%o noieu 


2Zp*l$tni; 


uNing in the risk among 


^children of smoking mothers, 

Data from the more rural Berkshire Count) sample 
produced similar estimates of relative risk, although the 
significance levels were loner due to the smaller sample 
sire; Thins-seven per cent of the children aged 0-17 in this 
sample had a mother who smoked. Jhe estimated prevalence 
M asthma symptom* increased from 2.5 per cent to 4.5 
J&em among children with mothers that smoked, and the 
^estimai^)'prevalence of funcuonally impairing asthma don- 
^Ued (from S per cent to Ii2 per cemf 


••• All umv of the smoking asthma relationship * ill be one* 
tailed tesiv. other ttMs will be two-tailed. It should also be noted 
that the sample in fact consists of data upon clusters of children; 
thus, even though households were selected randomly, some design 
effect is introduced into the sample. We estimate from the present 
samples that roh.” the imrariass correlation coefficient which 
measures this tendency towards homogeneity within clusters, is .16 
for asthma and .21 for function impairing asthma The effect of this 
clustering i* to reduce the precision of the survey estimates. For 
(sample in the Genesee County sample a ¥5 per cent confidence 
interval around the proponton of children reported as asthmatic by 
mothers that do not smoke can be estimated at 4-o per cent if the 
effects of clustering art ignored. If this design effect is taken into 
account, the V? per cent confidence interval becomes 3,1U4.2 per 
cent Others have found that design effects are less pronounced for 
regression coefficients than for estimates of means and propor¬ 
tions w Regressions were run based upon households which predict¬ 
ed the proportion of children in a household with asthma, controlling 
for family s at and. other variables noted later. These results were 
consistent with results presented later, and thus indicate no signifi¬ 
cant consequences of this design effect; 


No significant differences in the relationships between 
maternal smoking and asthma, and maternal smoking and 
functionally impairing asthma were found Between the two 
geographic areas. Log-It near models were fitted; testing for 
this three-way interaction, and no significant differences 
emerged, Thus, d*U from the two sites were pooled! using a 
variant of the Mamel-Haensxel procedure.** JTiis analysis 
** expected, results m slightly tugher tevtH «f MMistittT 
Significance of the asthma and smoking ttlationshipP 

Other Explanatory Variables 

The relationship of paternal smoking to childhood asth¬ 
ma was also explored in both samples. But the results were 
Inconsistent. In Genesee County. Michigan, significant rela¬ 
tionships were found Between paternal smoking and the 
prevalence of childhood asthma but not of functionally 
impairing asthma. In Berkshire County, no significant rela¬ 
tionships between paternal smoking and (he risk of asthma 
or functionally impairing asthma were observed. 

Parents who smoke could conceivably be over-sensi¬ 
tized to the effects of their smoking, and thus could overTe- 
pon conditions in their children. This possible bias in 
symptom reporting was explored by looking at the relation¬ 
ship between maternal and paternal smoking and other 
chronic conditions? for which respirator) symptoms might | 
appear. No significant relationships were found? ! 

Multivariate logistic regressions?? were estimated | 

which predicted asthma and functionally impairing asthma j, 

among children from mothers' smoking habits, as well as ♦ 

from the smoking habiti of fathers, w hether the child had * 

hayfever or any other allergies, and socioeconomic and ' 

demographic characteristics of the family and child. The | 

coefficient estimates from these equations estimated from 


ITbese conditions included hayfever and any other allergies 
MThe* logistic regressions estimate linear associations be¬ 
tween the predictor variables:and the logarithm of the odds for 
asthma. They were estimated using MM LA. a computer program 
which produces maximum likelihood estimates, written by XX . W. 
Hauck. Illinois Cancer Council. Chicago. Illinois. 
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TABLE 2— Coafficlant Estimates from Logistic Ragrtsston* Pradlcting Asthma and Functionary 
Impairing Asthma In Children 0-17, Ganasat County, Ml, 1077 


VOnaow 

Equator* Piadfcong Aaema 

Equabon .ProOctmg Fuworv 
Snpamng Aammo 

CoHoant 

CjbmaM 

*6Masse 

Odds- 

CoiSpm 

(man 


Odds- 

Mother Smokes (Yes * i)t 

401 

245** 

1.49 

419 

144* 

145 

Father Smokes (Yet * 1) 

.398 

2 40* 

1.49 

476 

24 

146 

Aqs of Child (i * 5) 

-J50 

-1.79 

.70 

-299 

-.76 

.74 

Sax ot Child (i * mala) 

.115 

.73 

1.12 

-236 

-.79 

.79 

Income at Family 

.026 

40 

143 

-477 

-43 

43 


(1 ■ poverty: 


2 • near poverty; 

3 - higher) 


Mothar's Education 

-226 

-Mr 

40 

-466 

-2:44* 

41 

Child has AHargw* (Yds • 1) 

1.169 

6-44“* 

342 

1430 

370" 

342 

Child has Haylaver (Yes • 1) 

1.666 

881- 

5.40 

1465 

4.36** 

466 


•bgmkcs* atp • 05 
"VQntbCMM St p * 01 

tOther nwponm coded • V iiru e—g»> its T 


the Genesee County data arc displayed in Table 2 above. A 
variety of other variables are not included in this Table 
because they did not add any explanatory power to these 
equations. These include the number of persons in the 
household, race, environmental deficiencies observed near 
the home (available only in the Genesee County sample), 
number of rooms in the house, and mother*s work status. 

The most important result of this analysis is that tfah 
Addition of all of these control variables did not subsuntiafl& 
'jitter the estimated relationships between maternal amoktK, 
/SKnd jftfeprevalence of asthma and functionally tmpairmf 
fjttihrar The estimated odds-ratios which describe these 
relationships, controlling for the variables, are only attenuate 
ed slightly from "unadjusted** estimated odds ratios derived 
from Table Mttt For example, the oddwatio relating asth¬ 
ma and maternal smoking changes from 1.57 to 1L49: the 
corresponding change for the functionally impairing asthma 
odds ratio is from 1.98 to 1.85. Similar equations were 
estimated for the Berkshire County sample, resulting in 
similar estimates of the relationship between maternal smok¬ 
ing and asthma The smaller sample size from this site, 
however, resulted in lower tevels of statistical significance. 
These analy ses also confirmed the fact that paternal smoking 
did not in general predict chronic respiratory problems once 
maternal smoking was controlled. 

Bronchitis was included as one of the items on tg* 
£hronk condition checklist in die Genesee County sample. 
/Bnd significant relationships were found between the preva- 
jjnee of bronchitis anfmatemal smoking (p < .001:; esumat- 
Bp relative risk of 1J). However, no association with 
functionally impairing bronchitis was observed; and no 
significant association between bronchitis and! paternal 
smoking was found. These relationships suggest another 


mifc the present situation, the odds ratio closely approximates 
the estimated relative hsk. 


effect of maternal smoking, similar to the known effects of 
individual smoking upon the production of bronchitis in the 
smoker.-* This relationship may also reflect the faci that 
some children with asthma are misdiagnosed I as having- 
chronic bronchitis.** The converse, however, could also be 
imc. We reeslimaied the equations described in Table 2 
including an additional control variable indicating whether 
the child had bronchitis or not. While the bronchitis variabk" 
jvas significant in these equations: maternal smokinf jfo 
4gtill significantly related eo both asthma and function imjSut- 
*Jhg asthma. *nd4he"eoefficra estimates were only tligmiy 
^attenuated <to L42 and 1.7OTT 

One other variable which could have important implica¬ 
tions is the presence of asthma in parents, but we believe 
that this variable could have an attenuating effect upon the 
present relationships. We assume that parents with a history 
of asthma have a smaller probability of taking up smoking. 
Thus; there could be a selection of **non*asthmatic" parents 
into the group of smokers, and subsequently a selection of 
**non-asthmaiic‘* children to smoking parents, a situation 
that would result m an attenuated relationship between 
parental smoking and childhood asthma. 

Estimates of Attributable Risk 

The significance of these estimated relationships for 
both medical practice and public health arc strongly condi¬ 
tioned! by the proportion of mothers that smoke: Becat^ 
Snore than one-third of mothers m both of these samples 
smoke, the estimated Attributable ri*ks r *xsociaicd will 
(^maternal smoking are subMantial.^Tbe estimates of «Utis^ 
lisk in Table 1 indicate that 18 per cent and 23 per cef 
^Respectively of asthma in children in the two sites may. Be 


•Attributable risk cm be dr fined as the •maximum proportion 
of a disease that can be attributed to a characteristic or etiological 
Ucior.** r 
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gortmaker rr At. 

^^nributed to maternal tmoking. and 2* per cent and >4 per 
’'tent respectively of functionally impairing anhmam the two 
populations can be attributed to maternal smoking 

W e h ave already indicated above that the estimated 
relative risk* associated with maternal smoking are some- 
what attenuated as control variables art introduced into the 
logistic regressions: if these estimates arc used in the calcu¬ 
lations. slightly smaller attributable risks result (e g.. I? per 
cent and 2b per cent rather than lb per cent and 2b per cent). 

Because of the small numbers of conditions reported* 
the 95 per cent confidence intervals* around these estimates 
are necessarily large: for example* the confidence interval 
around the estimated percentage of asthma in Genesee 
County. Michigan, attributable to maternal smoking ranges 
from 5 per cent to 29 per cent. In spite of this imprecision, 
the similarity of the estimated attributable risks in the two 
different populations tends to validate the estimates Other 
validations are still needed! however, ideally using more 
refined measures of both the presence of asthma, the Ifcvei of 
ftmctionaJ impairment involved, and the actual air pollution 
which may be attributed to maternal and paternal smoking. 

Smoking and Disability Days 

Because other studies have reported relationships be? 
iwetn acute illness and parental smoking ,4 *'* and substantial 
relationships are reported here between asthma and mater¬ 
nal smoking, an obvious question to be addressed is the 
extent to which the relationships between acute illness and 
maternal smoking may be due in pan or m whole to the 
relationships estimated here between chronic illnesses such 
as asthma and bronchitis and maternal smoking. Maternal 
smoking and the presence of asthma and bronchitis in the 
Genesee County sample were all associated with the likeli¬ 
hood of a disability day in the past two weeks. When the 
presence of asthma and bronchitis was controlled, maternal 
^smoking was still significantly tp * .04> related to the odds of 
p disability day. although the magnitude of the estimated 
relationships was reduced; e g., she estimated odds-ratio 
changed from 1.46 to 1.29 w hen these controls were intro¬ 
duced. Thus, it appears that the relationships estimated 
above between maternal smoking and the prevalence of 
chronic respiratory conditions do not account for all of the 
often reported relationships between parental smoking and 
acute respiratory illnesses in children 


Discussion 

It is useful to conceptually distinguish three possible 
roles by which an exogenous factor like tobacco smoke 
might play a role in the pathogenesis of asthma^ Such a 
factor 


*\ .. might be responsible for the inception of asth¬ 
ma by inducing ■ state of hyperreactivity in the bronchi. 
Second' it might maintain and reinforce hyperreactivity. 
Third, it might provoke the txprtwkm of hyperreactivity, 
giving' nae to clinically recognizable attacks of asthma.** 

While the present data do not shed light on the precise role of 
maternal smoking in the development of childhood asthma. 

57® 


the analyses clearly indicate an influence controlling for 
other known factors such as hayfever and allergies " Al¬ 
though estimates of attributable risk should be interpreted 
with these comments in mind, the present data suggest that 
dMtemal smoking can be conudened an important factor 4n 

occurrence of childhood asthma. 

These data can also be considered as another illustration 
of the extent to which indoor air pollution is a significant 
determinant of individual health sums. As current energy 
conservation measures in the United States reduce the flow 
of air through households, the consequences of indoor 
pollution due to cigarette smoking could certainly increase in 
magnitude. 

The findings from this study suggest that an opportunity 
exists for health care providers to help prevent asthma in 
children, and to reduce the level of functional impairment of 
asthmatic children. One strategy would be to encourage 
smoking mothers of children with clinically diagnosed asth¬ 
ma to quit smoking Some effective therapies have been 
devised to help smoker* end their habit." and referrals to 
such programs could be arranged. 

A number of current pediatric texts do not mention such 
an approach to treating the asthmatic child. 11 * Evaluations 
of the possible efficacy of these interventions in reducing the 
prevalence of asthma and functionally impairing asthma 
could add significantly to current knowledge. 

A broader preventive strategy could involve encourag¬ 
ing the reduction or elimination of maternal smoking among 
families with a history of allergies. Such families have a 
greater risk of producing allergic children. This approach 
parallels the commonly accepted practice of avoidance ther¬ 
apy with household pets for allergic families.^ There are 
also substantial benefits to be gained by the mothers them¬ 
selves if these interventions are successful. 
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APPENDIX A 


Checklist of Chronic Conditions and impairments: 

(6) i Asthma 

(b) Hay Fever 

<oj Any other lund of energy 

(d| Any trouble wnh higher kidneys 

fa) Anything wrong with Naher naan 

ft) Any diflcutty haahng 

(g) Any difficulty aaamg (even with giesaes) 

(hj Troubia soaakmg (atammaring. fespmg. hart to tmderttand) 
<1) Missing hngara, hand, arm, toas, loot or teg 
(j) Any permanent atrffhasa or deformity of foot leg. hngara. arm 
or bee* 

(k| Condition present since birth, euch ea club loot or cleft palate 

(I) Paralysis of any kind 

<m) Mental impainnent or veumabon 

(n) A/thrtba 

(o) Bronchia* 

ip) Epilepsy, convulsions 

fq) Cerebral palsy 

<r) Diabetes 

(*) Anything else 
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Fergusson, D.M., Horwood, L.J. "Parental Smoking and Respiratory 
Illness During Early Childhood: A Six-year Longitudinal Study" 
Pediatr Pulmonol 1(2): 99-106, 1985. 

SUMMARY: The relationship between parental smoking habits and 
lower respiratory illness and symptoms during the first 6 years of 
life was studied in a birth cohort of New Zealand children. This 
showed that maternal (but not paternal) smoking was associated 
with significant increase in rates of lower respiratory infection 
and lower respiratory symptoms during the child's first 2 years. 
This association persisted when a range of perinatal, social and 
familial factors were taken into account statistically. After two 
years there was no detectable association between parental smoking 
habits and lower respiratory infection. Further, there was no 
evidence to suggest that children whose parents smoked had increased 
risks of asthma or rates of asthmatic attacks during early 
childhood. 
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Parental Smoking and Respiratory Illness 
During Early Childhood: 

A Six-ycir Longitudinal Study 

D M. fersusson' BA Hons, and L. J Horwood, BA. BSc 


Summary, The rci«t<o"ih'D tmokirtj hab-tt a«o revelatory *- 

nest *ho symptoms Ouhhj the first 6 kbit of life **ai fluoeo a b-nr cohort of New 
2 ea *«o c»»iiorth lh«s s*»o«eo mat matem^out not paternal) smoking was assoc ateflO 
wttnsyi/ifant increase in rates o' owt' resofrory aifteon^anp iq»«ci »esp»atyy tymp- 

J^^anb»a"uhat facton W'c ta«r> Into account *tat-Jrt?a«v After two yeat there was■ 
no oetectaoie assoc atcr eetween parenta’ tmokmj natxts and respirator <nfec- 
ton funner, there was no evoexe to suggest that children whose oa’crs smo»eo nao 
mereaseo r-sks of astnma o* *ates o' asrma:< enacts owing cany erwonooq, t*ev wo>m 
astnma cniioreh. cigarette tmo»ing *»»*' respiratory atness. parenta< smot-ng) hro-err 
Puimonoi f 085. 1 99-106 


A number of studies have examined the rela¬ 
tionship between parental smoking and lower re¬ 
spiratory illness In children*'*'and. in general, 
the results have suggested that parental smok¬ 
ing may be harmful to children! Perhaps the 
best-documented findings relate to the increased 
rates of lower respiratory infection and symp¬ 
toms that have been observed in children under 
2 years of age whose parents (and. particularly, 
the mothers) smoke.''*"" This association has 
been found In a variety of studies that have used 
both retrospective and concurrent measures of 
medical consultation for lower respiratory infec¬ 
tion.'"* *• ''maternal reports of lower respiratory 
symptoms' ' and hospital attendance data * The 
correlation has been shown to persist when a 
large number of potentially confounding factors 
have been controlled. Including family social 
background." *"" family composition."* lower 
respiratory illness in the child's family.' * ** in¬ 
fant feeding practices*' and perinatal history.' * * 
In at least two studies the association in children 
between early lower respiratory illness and pa¬ 
rental smoking has been shown to disappear at 
around 2 years of age." 

A further series of studies have suggested 
that, in school-aged children, parental smoking 
and. particularly, maternal smoking is asso¬ 
ciated with increased rates of lower respiratory 

f'emv«,c*»w , m'C* C'wO'D**««em*" | i Otpanmrnioi 
Hrowra Oracn/oi One* Sceo erf MrOt«t CNWffWCT 
kc Hoio-U' C*»*ic*>u*c* Nrw 

k»:« «*oOooe*' n IQS* accedes*0-DwC <r s'W5»' 
i* i«S< 

foe-ni cp-noowxi rO'itP"« ■» 0- 'rrjJK* 


symptoms!***’ lower respiratory Infection.**"'* 
and reduced pulmonary* function." '**'* The in¬ 
troduction of control factors, including measures 
of family social background' * ** and the chil¬ 
dren's smoking habits.'" " " " has not apprecia¬ 
bly altered these correlations At the same time, 
not all studies of school-aged populations have 
found linkages between parental smoking and 
pulmonary function." " 

A number of investigators have afcoexammed 
therelationship between parental smoking and 
the onset and frequency of asthma during child- 
hood, and the majority of studies" "'*’ have 
failed to find any tendency for the cjritdren of par¬ 
ents who smoke to be more prone to asthma 
than those of nonsmokers An exception to this 
trend! however, was reported by Cortmaker et 
al ." who found a small but statistically signifi¬ 
cant tendency for children whose parents 
smoked to suffer greater rates of asthma 
Although the general conclusion that may be 
drawn from this literature Is that: smoking is 
harmful for children, some aspects of the find¬ 
ings suggest that this relationship may not be 
a simple one. In particular, the emerging evi¬ 
dence lends to suggest that the effects of paren¬ 
tal smoking vary with the age of the child 1 (be¬ 
ing most marked during early childhood), the 
source of the parental smoke (with maternal: 
smoking having a greater influence than pater¬ 
nal smoking). and the disease that )s studied 
(with tower respiratory Infection and sympioms 
being more Influenced by parenul smoki 
habits than childhood asthma). 

Tb place these issues tn perspective, this pa 
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per reports the results of a six-year longitudinal 
study of the relationship between parental 

smoking habits and lower respiratory Illness In 

children in a sample of New Zealand children. 
The aims of the paper are: l)Tb examine the rela¬ 
tionship between rates of lower respiratory In¬ 
fection or symptoms In children, parental smok¬ 
ing habits. and the children s ages and to devise 
a statistical model describing the linkages be¬ 
tween these variables 2|Tb examine the associ¬ 
ation between parental smoking and the onset 
of asthma and the frequency of asthmatic at¬ 
tacks during early childhood. 

Method 

The data were collected during the first eight 
stages of the Christchurch Child Development 
Study A birth cohort of children bom In the 
Christchurch (New Zealand) urban region In 
mld-1977 was studied at birth. 4 months, and 
annual Intervals to the age of 6 years using a 
combination of a home-based interview with the 
mother supplemented! by information from 
hospital records, general practitioner notes, 
and other documentary sources The general 
methods of data collection and the quality con¬ 
trol of the data have been described in previous 
papers.* • "The following information was used 
in the present analysts 

Medical Consultation for Lower Respiratory 
Infection. Information on medical consulta- 
tlons for bronchitis, bronchiolitis, and pneumo¬ 
nia was collected for each child for each year of 
life. This information was gathered from severaJl 
sources Including maternal recall, diaries of the 
children's health that were kept each year by the 
mothers, and information from general practi¬ 
tioner records 

Maternal Reports of Lower Respiratory 
Symptoms. Mothers were questioned about 
whether their child had had a "chesty cold" or 
"wheezy chest" at each year or life irrespective 
of whether a medical consultation had been in¬ 
volved. Separate items for chesty cold and 
wheeze were used for children up to 2 years of 
age. However, during the'Arst year of the study, 
our interviewers reported that many mothers 
had difficulty distinguishing between wheeze 
and general chestlness lb overcome this possi¬ 
ble ambiguity, from the second year onward we 
used a single Item that covered both chesty cold 
and wheeze. The measure used in this analysis 
is based on whether at each year of life, the 
mother reported that her child had suffered from 


«nu »n©*«ior» mnav-leyuuon trc nctmooo 

chesty colds or wheeze irrespective of whether 
medical attention was sought for these condi¬ 
tions. 

Asthma During Early Childhood Tb mea¬ 
sure whether a child was prone to asthma and! 
If so the frequency of the asthmatic attacks, four 
measures were developed: 

1.—whether the child had ever attended a 
medical practitioner for the treatment of wheeze 
that had been diagnosed as asthma or wherzy 
bronchitis. (Wheezy bronchitis was Included in 
the definition of asthma on the basis of Williams 
and McNIcolV* conclusion that the two condi¬ 
tions are indistinguishable: however, only 8% of 
all diagnoses were for wheezy bronchitis ) 

2 —whether the mother had ever reported that 
her child had suffered an asthmatic attack Ir¬ 
respective of whether this attack hadi been 
treated medically: 

3 —the frequency of medical attendance from 
birth to 6 years for episodes of wheeze that were 
diagnosed as asthma or wheezy bronchitis 

4.f—the frequency of maternal reports of asth¬ 
matic episodes during the period from birth to 
6 years Irrespective of whether medical atten¬ 
dance was sought. 

The first two measures defined the proportion 
of children who. according to medical diagnosis 
or maternal belief, were prone to asthma: the 
second two measures described the frequency 
of asthmatic at tack among those children who 
were susceptible to asthma. 

ftorentaf Smoking At each year, mothers 
were questioned about their dally cigarette in¬ 
take and the intake of the child’s father. 

Control Facto* 

lb take account of the possibility that any ap¬ 
parent correlations between parental smoking 
and lower respiratory illness could have arisen 
from the effec ts of common confounding varia¬ 
bles, the following measures were used for the 
purpose of statistical control. 

firtna tal Sla rus: Measures of the children's 
blrthwetghts and estimated gestational ages 
were obtained from hospital records 

Family Composition and Social Back¬ 
ground. As part of the routine data collected 
during the course of the study. Information was 
available on maternal ages family sizes, mater¬ 
nal educational levels, the children* ethnicity, 
and family socioeconomic statuses as measured 
by the Elley and Irving" scale of socioeconom ic 
status for New Zealand. 

Family Atopy. At the initial Interviews with 
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the children* mother* information »is col¬ 
lected on the presence (both past and present) 
of asthma, allergic rhinitl* and eczema in the 
mother, biological father, and siblings 

Breastfeeding History From information 
collected from hospital notes and maternal in¬ 
terviews. estimates of the duration of time (if at 
•II) the child was breastfed were obtained 

Arts in the Home At each year, mothers 
were questioned about the presence of pet cats 
or dogs in the children's families, and an estit 
mate of the extent of exposure to these animals 
was created for each child by summing th* num¬ 
ber of years the pets had been in the - hild s 
family. 

FbmltyU/e Euents From two years onward, 
mothers were questioned about the ot» .rrencc 
of adverse or stressful life events using a tfHtem 
check list based on an abbreviated vers.-.r. of the 
Holmes and Rahe" social readjustmer/ rating 
scale. For each year, an estimate of th» ►xtent 
of exposure to stressful life events wa* -r»ated 
by summing the number of sut • -.*mt 
reported 


Sample fciet 

The Initial cohort'comprised 1.265 children, 
but as a result of emigration from New Zealand 
and losses to follow up. this cohort was reduced 
in 6 years to 1.115 children This reduced sam¬ 
ple represented 68% of the onglnal'cohon and 
95% of those cohort members still alive and resi¬ 
dent In New Zealand However, throughout the 
analysis, sample sues varied with the age of the 
children because complete data on parental 
smoking and respiratory Illness for the full'six- 
year period were not available for every child. 
(These were children who had left New Zealand, 
and who re-entered the study on their return I 
The variations in sample size are reflected in ta¬ 
bles 1. 4. and 5. 

Results 

Medttal Consultation for Lower Respiratory 
Infection and Mo temal Reports of Lower Respi¬ 
ratory Symptoms. Tkble lishows the associa¬ 
tions between parental smoking habits and rates 
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of medical consultation for bronchitis and pneu¬ 
monia and maternal reports of lower respiratory 
symptoms in their child during the period from 
birth to 6 years. (The data are presented In two- 
year blocks for simplicity, but a parallel analy¬ 
sis of the year-by-year trends in the data pro¬ 
duced similar results 1 Inspection of the table 
suggests that parental smoking and; particu¬ 
larly. maternal smoking was associated with In¬ 
creased rates of medical consultation ant£toi- 
Creased maternal reports of lower respiraiory 
-symptoms in the children we studied during the 
mat two years of life. However, after the children 
reached 2 years of age. there appeared to be lit¬ 
tle or not association between parentalsmoking 
habits and the rates of lower respira tory illness 
or symptoms These conclusions were con¬ 
firmed by fitting a series of hierarchical log Jin; 
ear models'* to the data on rates of lower respi¬ 
ratory illness shown in the table This procedure 
led to the following conclusionv4l During th ej 
children's (list 2years of life, maternal smokufg* 
wgras associated with significant increases in rates 
inf medical consultation for lower respiratory In¬ 
fection (log likelihood ratio g 1 ** 45,90.tlf ■ 2. 
f < 0.0011 and maternal reports Slower respi- 
^ratorysymptoma(log likelihood ratio j* » 8.27. 
«ar»2;> < 0051 Paternal smok mg did not make 
a contribution to the variability in rates of illness 
when considered alone or in combination with 
maternal smoking 2) After the children reached 
2 years of age. there were no significant associa¬ 
tions between parental smoking habits and rates 
of lower respiratory illness or symptoms. 

The results in table 1 do not take into account 
the possible effects of other social or familiar fac¬ 
tors that may be correlated with maternal smok¬ 
ing habits and childhood lower respiraiory ill¬ 
ness or symptoms. 1b examine this issue, the 
data for the first 2 years were reanalyzed using 
logistic regression methods*' in which maternal 
smoking together with the measures of family 
social background, family composition, infant 
feeding practices and perinatal history were 
related to rates of medical consultation for bron¬ 
chitis and pneumonia and rales of maternal 


reports of symptoms. Results of this analysis 
clearly showed that, even when all control fac¬ 
tors were taken Into account, there was a signifi¬ 
cant association dining the childrens first two 
years between) maternal smoking habits and 
rates of lower respiratory infection IP < 0.01) and 
• marginally significant (P « 0.06) association 
between maternal smoking habits and rates of 
. lower respiratory symptoms From the fitted 
model: estimates were obtained using the meth¬ 
ods described by Lee" of the association between 
maternal smoking andlratesof lower respiratory 
infection and symptoms that were adjusted for 
the effects of the control factors. The adjusted 
rates are shown in table 2 and indicatcjhat the 
Introduction of the control factors had a hegligi * 
jWe effect on the general dose/rtsponse relation- 
, |jhip between maternal smoking habits and rates 
Of lower respiratory infection and symptomsin 
.children under the age of 2 years. 

Our initialanalyses examined the data in a se¬ 
ries of cross-sectional two-year blocks 1b ana¬ 
lyze the dynamic relationships that existed be¬ 
tween maternal smoking and: rates of lower 
respiratory Illness and symptoms throughout 
the child s fi rst 6 years the data was used to form 
a 3 x 2 contingency table.* which described the 
associations between matemaiismoking during 
the child's first 2 years and rates of lower respi¬ 
ratory: infect ionsand symptoms throughoutthe 
child's first 6 years. This table was fitted using 
log linear modeling methods. A summary of the 
analysis is shown in table 3. which gives values 
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Jlbwever. the results in uble 4 do not tike Into 
Account the,?ottlbility that, while parental 
smoking may not Influence the child's predispo- 
^•lilon to asthma. It may Influence the frequency) 
of asthmatic atucks among those susceptible to 
asthmar^Thlt issue Is examined in table 5. which 
shows the frequency of asthmatic attacks per 
100 children (measured both on the basis of 
maternal report and frequency of medical con- 
sultatlon) related to parental smoking habits 
While there was substantial variability in the 
rates of asthmatic atucks depending on the 
combinations of parental smoking, there was no 
clear trend in the results that would suggest in¬ 
creased parental smoking was associated with 
Increases in the rate of asthmatic atucks This 
impression was confirmed by log linear model¬ 
ing of the dau In uble 5. which showed there 
were no significant associations between paren- 
ul smoking and the frequency of asthmatic 
attacks. 

lb examine the possible effects of various con¬ 
founding factors on the associations between pa¬ 
rental smoking and the occurrence of asthma 
in children and the rates of asthmatic atucks. 
thr dau were further analyzed using regression 
methods in which a number of control factors, 
includinggender. family history of asthma, ear ly 
eczema: early respiratory Infection, breastfeed¬ 
ing history, pets In the family, family life events, 
and family social background were Introduced 
as factors in stepwise analyses The analysis of 
thr risk dau In uble 4 was conducted using mul¬ 
tiple logistic regression, whereas the frequency 
of stuck dau (uble 5| were analyzed using mul¬ 
tiple linear regression methods based on the 
square root ofthe number of episodes of asthma 
occurring dunng the period from 0-6 years All 
analyses indicated that there were no significant 
relationships between parenul smoking habits 
and nsks of childhood asthma or rates of asth¬ 
matic atucks even when the set of control fac¬ 
tors was uken into account sutisttcally. 


Discussion 

The findings of this six-year longitudinal 
study indicatethat the effects of parenul smok¬ 
ing on childhood respiratory illness depended 
on the child's age. the source of parenulsmoke, 
and the outcome studied.. Therewas clear eeiy 
dence of s relationship during the child's first 
2 year* between maternal (but not paternal) 
smoking and both an Increased rate of medical 
consulUtions for bronchUWpnrumonla and in¬ 
creased reports of fower.resplratory symptoms. 
However, after this time, maternal smoking did 
not make a significant contribution to the rates 
of medical consulutlon or reports of lower respir 
ratory symptoms, fetemal smoking was not 
related to lower respiratory Illness at any time, 
and neither paternal nor maternal smoking was 
related to the risk of asthma or the frequency of 
asthmatic atucks during the Childs first 6 years., 
/The finding of an association between lowu 
respiratory Illness or symptoms and parental^ 
^Smoking dining the first two years of life con-^ 
firms the findings of a 1 number of previous 
studies."' •• “and. as remarked earlier, the corre¬ 
lation appears to be resilient to the eflecu of 
rutlstlcal and other controls. Collectively, the 
Available evidence strongly suggests that mater- 
aal smoking increases rates of lower respiratory 
Illness and symptoms in children up to thfage 
& 2 years. However, the mechanisms involved 
are as yet unclear. Colley et al.* proposed a 
genetic explanation in which parents] smoking 
is related to a genetic disposition to lower respi¬ 
ratory illness, which is reflected in higher rates 
of morbidity among the offspring of smokers. 
However, this explanation seems highly unlikely 
given that, according to most studies maternal 
smoking Is more Important in this regard than 
Is paternal smoking: which would suggest a 
mode of Inhenunce In which a predisposition 
to lower respiratory illness is sex linked to the 
childis mother! Fergusson et al * have suggested 
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• hypothesis in which prolonged exposure to cig¬ 
arette smoke has an irritant effect that exacer¬ 
bates the respiratory infections that normally 
occur during early childhood: making it more 
likely that lower respiratory symptoms will 
develop 

However, whereas previous studies**** have 
reported associations be tween lower respiratory 
symptoms lower respiratory illness or impaired 
pulmonary function, and parental smoking for 
school-aged children, we were unable to find any 
association between parental smoking and re¬ 
spiratory Illness or symptoms during the period 
from 2-6 years. It seems possible that this may 
reflect tite age of the children studied. In par- 
9*cul& It Kerns likely that prolonged exposure 
lib parental smoke may have an accumulative ef- 
fect**on pulmonary function and susceptibility 
4o lower respiratory Illness, and it is possible tha t 
«ur sample of children was too young for any in¬ 
crease in rates of morbidity or tymptofhs to be 
-detected. In contrast, the previous studies that 
have demonstrated associations ! n r school-aged 
thlld^p-^uv^examtned older populations or 
•omSitiions with a wider age range than our 
•ample. 

It has been suggested that the association ^e- 
tween parental smoking and lower respiratory 
lymptoms and Ulness in school-aged children 
may reflect the indirect consequences of early 
exposure to cigarette smoke. Tiger el a).'* argue 
that such early exposure coupled with Increased 
risks of early lower respiratory illness may cause 
structural! changes that are reflected in in¬ 
creased rates of lower respiratory symptoms and 
reduced pulmonary function during later child: 
hood. The results of the longitudinal log linear 
analysts presented in this paper cast some light 
on the plausibility of this hypothesis. In partic¬ 
ular. the model suggested that maternal smok¬ 
ing was associated with an Increased risk of 
lower respiratory Illness and symptoms during 
the child's first 2 years, and that early respira¬ 


tory Illness or symptoms during the first 2 years 
are associated with subsequent Illness or symp¬ 
toms. At first sight these results would appear 
to support the hypothesis that early exposure to 
parental smoke leads to later respiratory illness 
However, this view does nottake into account the 
statistical "slippage" that occurs within this sys¬ 
tem of: relationships. Thus while maternal 
smoking does Influence early respiratory illness 
and early respiratory Illness is related ito later re¬ 
spiratory lllhess maternal smoking made a 
negligible direct or indirect contribution to later 
respiratory illness for our cohort. This suggests 
that the tendency for rates of lower respiratory 
Illness or symptoms to be correlated over time 
cannot be attributed 1 to the common effects of 
maternal smoking on respiratory function. 

A more plausible explanation of the existing 
data would appear to be that there are two mech¬ 
anisms involved in the correlations between pa¬ 
rental smoking and tavtr respiratory illness and 
symptoms in children. First, during early chUd- 
hood there is a short-term effect by wb>ct*&- 
£osureto cigarette smoke has the effect ofm- 
Creasing the likelihood of: early respiratory 
illness This effect is relatively short: lived and 
disappears at around the age of 2 years However, 
in the light of the findings of Tiger et al.‘* there 
is also evidence to suggest that prolonged ex¬ 
posure to parental smoking may have the effect 
of gradually compromising the lower respiratory 
system of children so that around the middle- 
school years, children become at greater risk of 
lower respiratory illnessandineduccd pulmonary 
function. 

In confirmation of three previous studies'* **" 
we were unable to show any correlation between 
parental smoking and either’the onset or fre¬ 
quency of asthmatic attacks during early child¬ 
hood. These results suggest that, while psreo 
tal smoking may predispose children id dewop 
tower respiratory illness and symptoms it is not 
implicated in the development of asthma or the 
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frequency of asthmatic attacks In young chil¬ 
dren: At the same time, Gonmaker el al." were 
able to shew a small but nonetheless significant 
association between parental smoking habits 
and asthma In a cross-sectional sample of chil¬ 
dren aged from 0-17 years. It seems possible 
that these differences may reflect age differences 
between samples. If. as was conjectured preyk 
eusly. prolonged exposure to cigarette smoke 
tats a subtle, long-term effect on respiratory 
function. It is possible that an association be¬ 
tween parental smoking and childhood asthma 
ptlsts only in older children who. have experi¬ 
enced sufficient exposure to parental smoke to 
Increase their susceptibllty to asthmatic attacks. 
It should also be noted that the apparent corre¬ 
lation between parental smoking and asthma 
reported by Gonmaker et al.” could be a dis¬ 
guised correlation between asthma and smok¬ 
ing In the child." *' as this factor was not con¬ 
trolled for in their analyses 
^finally, while the results of this study support; 
the general conclusion that parental smoking 
may be harmful to children, the results suggest 
the possibility of complex relationships between- 
the child's age. duration of ex posure to smoke, 
•nd various measures of respiratory illness and 
function. Such relationships can only be clari¬ 
fied by further longitudinal studies that exam¬ 
ine the way in which varying exposure times to 
parental smoking have dynamic effects on both 
the susceptibility to lower respiratory Illness and 
pulmonary function throughout childhood. 
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Horwood, L.J., Fergusson, D.M., Shannon, F.T. "Social and' Familial 
Factors in the Development of Early Childhood Asthma" Pediatrics 
75: 859-868, 1985. 

ABSTRACT. The role of social and familial factors in the 
development of childhood asthma by age 6 years was studied in a 
birth cohort of New Zealand children. Rates of asthma varied 
markedly with the child's sex; boys had twice the rate of asthma 
as girls. In addition, the factors associated with asthma varied 
with the child's sex. For boys, wheeze during infancy, early 
eczema, and parental asthma were all significant risk factors; for 
girls, the only risk factor was early eczema. Proportional hazards 
modeling of the data failed to show any significant associations 
between the development of asthma and a large range of other social 
and familial factors including breast-feeding, parental smoking 
habits, pets in the child's family, stress in the family, or family 
social background. It was concluded that asthma in early childhood 
appeared to be inherited to some extent, its age of expression was 
related to the child's sex, and it had a complex interaction with 
other forms of allergic disease. There was no evidence to suggest 
that the structure, practices, or dynamics of the child's family 
played a significant role in the development of asthma for children 
in this birth cohort. 
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Social and Familial Factors in the Development 
of Early Childhood Asthma 


L JL Htorwood, BA BSc, D. M. Fergusson, BA Hons, and 
F. T. Shannon, FRCP, FRACP 


From The Christchurch Child Development Study, Department of Paediatrics, 
Christchurch Clinical School of Medcine, Christchurch Public Hospital, 
Christchurch, New Zealand 


ABSTRACT. The role of social and familial factors in the 
development of childhood asthma by age 6 years was 
studied in a birth cohort of New Zealand children; Rates 
of asthma varied markedly with the child's sex; boys had 
twice the rate of asthma as girls. In addition, the factors 
associated with asthma varied with the child's sex. For 
boys, wheeze during infancy, early eczema, and parental 
asthma were all significant risk factors; for girls, the only 
risk factor was early eczema. Proportional hazard! mod¬ 
eling of the dkta failed to show any significant associa¬ 
tions between the development of asthma and a large 
range of other social and familial factors including breast¬ 
feeding, parental smoking habits, pets in the child's fam¬ 
ily, stress in the family, or family social background It 
was concluded that asthma in early childhood appeared 
to be inherited to some extent, its age of expreasion was 
related to the child's sex, and it had a complex interaction 
with other forms of allergic disease. There was no evi¬ 
dence to suggest that the structure, practices, or dynamics 
of the child's family played a significant role in the 
development of asthma for children in this birth cohort. 
Pediatrics 1985;75:859-868; childhood asthma, breast - 
feeding, smoking, parental asthma : 


* There have been a lhrge number of studies of the 
social and familial factors associated with childhood 
asthma. Among the factors that have been sug¬ 
gested to lead to increased risks of asthma are: a 
family history of asthma 1 * 10 and other atopic 
conditions 6,10 ; a history of other atopic conditions 
in the child 6 * 7 * 11,12 ; viral respiratory infections in 
early childhood 13 " 16 ; the child’s sex 4,12,1347 ; psycho¬ 
social and family stress factors 11 ' 21 ; artificial 
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feeding** 28 " 24 ; parental smoking 26,36 ; the presence of 
cats and dogs in the home 0,27 ; and social back¬ 
ground. 1 * 26 ’ 26 - 31 

However, the conclusions drawn from these stud¬ 
ies have been limited by the fact that they have 
often been conducted upon small samples, from 
selected clinical populations, using cross-sectional 
or retrospective case-control designs. There ap¬ 
pears to have been no prospective study that has 
examined the role of social and familial factors in 
the development of asthma in a large and repre¬ 
sentative population of children; 

This paper reports on the results of a 6-year 
prospective study of the development of asthma in 
a birth cohort of New Zealand children. The aims 
of the study were: (1) to identify the social and 
familial factors associated with increased risks of 
asthma in early childhood, and (2) to develop a 
proportional hazards model to describe the way in 
which various social and familial factors and com* 
binations of these factors influenced the likelihood 
of developing asthma. 

METHOD 

The data were collected during the first 6 years 
of the Christchurch Child Development Study. In 
this study, a birth cohort of Christchurch (New 
Zealand) children has been studied at birth, age 4 
months, and at annual intervals to age 6 years. At 
each stage, information was collected on the child's 
health, family social background^ and other factors 
by means of a structured interview with the child's 
mother supplemented by information from hospital 
records, general practitioner's notes, and diary of 
medical attendances kept by the mother. The meth¬ 
ods of data collection and quality controLhave been 
described in detail in previous papers. 7 * 32 " 26 

From the data base of the study the following 
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variables were selected for analysis: childhood 
asthma, family history of atopy, child health in the 
first year, early feeding andi home environment, 
^ISrchosocial factors, and family social background. 

Childhood Asthma 

This was based on whether the child had made 
two medical consultations before the age of 6 years 
for wheeze or associated symptoms that were diag¬ 
nosed i as asthma or wheezy bronchitis. Wheezy 
bronchitis was included in the definition of asthma 
on the basis of the conclusions of Williams and 
McNicol* that the two conditions were indistin¬ 
guishable. (Only 6% of all diagnoses were for 
wheezy bronchitis.) The criterion of at least two 
diagnoses was used as there is some uncertainty 
about the significance of a single diagnosis of 
asthma in early childhood. The frequency distri- 
bution of the number of medical attendances for 
asthma is given in Table 11, which shows that by 
age 6 years, 10:3% of cohort members had made 
two or more attendances: In all cases, the diagnosis 
of asthma or wheezy bronchitis was made after the 
child was 1 year old. An analysis of the effects of 
varying the stringency of the definition of asthma 
and of excluding diagnoses of wheezy bronchitis is 
given undter “Results.” Information on childhood 
asthma and wheezy bronchitis was obtained from 
an annual diary of medical attendances kept by the 
child’s mother in 60% of cases. In the remaining 
40% of cases, this information was based on mater¬ 
nal recall supplemented by direct contacts with the 
child’s family doctor. 7,35 The majority (94%) of 
asthmatic attacks were treated by the child’s family 
doctor, but nonetheless 24 of the 109 (22%) children 
who suffered two or more asthmatic episodes had 
been admitted to hospital for asthma* 

Family History of Atopy 

Information on the history of atopic conditions 
(both past and present) in both of the child’s bio¬ 
logic parents and among the chikfs full siblings 


TABLE 1. Frequency Distribution of Number of Med¬ 
ical Consultations for Asthma (Ages 0 to 6 Years) 


No. of 

Consultations 

No. 

% 

0 

915 

86.6 

li 

32 

3.0 

2 

26 

2.5 

3 

20 

1.9 

4 

12 

1.1 

5-9 

25 

2.4 

10-14 

13 

1.2 

15" 

13 

1.2 

Total 

1,056 

100.0 


was collected prospectively at the initial (birth) 
interview. 7 From this information* four dichoto¬ 
mous measures were constructed: (1) parental! 
asthma—whether there was a known history of 
asthma in one or both parents; (2) parental ec¬ 
zema—whether there was a known history of ec¬ 
zema in one or both parents; (3) parental allergic 
rhinitis—whether there was a known history of 
allergic rhinitis in one or both parents; and (4) 
sibling asthma—whether there was a known history 
of asthma in any of the child's full I siblings. For the 
measures of parental atopy, consideration was given 
to analyzing both maternal and paternal atopy sep¬ 
arately. However, it was found that combined in¬ 
dices based on a history of atopy in either parent 
were as effective predictors as measures based 1 on 
data for each parent. 

Child Htoatth in First Yaar 

The following measures were constructed on the 
basis of maternal reports* diary records, and records 
of general practitioner and hospital attendances in 
the first year (1) eczema^whether the child had 
at least one medical attendance for skin rash that 
was diagnosed as eczema 33,34 (Because information 
on medical attendances for eczema were based on 
maternal reports supplemented by information 
from medical records, it was not possible to distin¬ 
guish reliably between atopic and seborrheic ec¬ 
zema:); (2) wheeze—whether the child had attended 
a medical practitioner for wheezy chest not diag¬ 
nosed as asthma, or the mother reported respiratory 
wheeze that did not require medical attention 37 " 30 ; 
(3) lower respiratory tract infections—the total 
number of episodes of bronchitis, bronchiolitis, or 
pneumonia treated by a medical practitioner 37 * 30 ; 
and (4) total respiratory infections—the total num¬ 
ber of episodes of respiratory tract illness (either 
upper or lower) treated by a medical practitioner. 37 

Early Fa#ding and Home Environment 

The following measures were used as indicators 
of the child's early feeding history and home envi¬ 
ronment: 

Infant Milk Diet (Age 0 to 4 Months) This was 
based on information collected from (1) obstetric 
unit notes of the child’s feeding history shortly after 
birth, (2) a diary record kept by the mother on the 
child’s feeding history from birth to age 4 months 
<65% of mothers kept such a diary); and (3) ques¬ 
tioning the mother about the child’s feeding history 
to determine whether he or she had ever been given 
any cow’s milk. (A detailed account of methods for 
assessing the breast-feeding history of this cohort 
has been published previously. 33-35 ) i 
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The early milk feeding history of the sample was 
classified as follows: (1) children who had been 
totally bottle fed'since birth and never received any 
breast milk; (2) children who had been breast-fed 
but who had received some cow’s milk before age 4 
months; and (3) children whose early milk diet was 
breast milk only and who had never received cow 6 
milk by age 4 months. 

Parental Smoking. Each year, information was 
collected on i the smoking habits of the child’s par¬ 
ents. The history of parental smoking over the 
survey period was classified as follows: (1) neither 
parent smoked at any time; (2) one parent smoked 
at some time during the survey period; and (3) both 
parents smoked 1 at some time diiring the study 
period. 

Cats/Dogs in the Home. Records included infor¬ 
mation on whether the family had a pet cat or dog. 

Psychosocial Factors 

To measure the amount of stress, adversity, and 
social readjustment experienced by the family dur¬ 
ing the study period the following three measures 
were constructed. 

Family Life Events to Age 6 Years. Each year 
from 2 years to 6 years, mothers were interviewed 
using a modified version of the Holmes and Rahe 
Social'ReadjuBtment Rating Scale. 3 * This consisted 
of 20 items which covered such areas as illness in 
the family, bereavement, financial problems, and 
marital disharmony. The characteristics of the 
scale have been described in detail by Beautrais et 
al. 3 * To measure the amount of adversity faced by 
the family, a life events score was constructed by 
summing the total number of life events reported 
over the study period. 

Maternal Depression. At 5 years and 6 years, 
mothers were interviewed on a modified version of 
the Levine-Pilowsky Depression Questionnaire. 40,41 
The scale consisted of 37 items measuring various 
symptoms of depression. The characteristics of the 
scale have been described by Fergusson et al. 42 To 
measure the mother’s general level of depression, a 
scale score was constructed by summing the total 
number of depressive symptoms reported by the 
mother over the 2-year period. 

Changes of Residence. Records included infor¬ 
mation on the number of changes of residence 
experienced by the child from birth to age 6 years. 

Family Social Background 

The following measures were used as indicators 
of the family’s social situation: (1) maternal age at 
the birth of the survey child; (2) maternal education 
classified as—no formal qualifications, secondary 


qualifications (NZ School Certificate or University 
Entrance), or tertiary qualifications (University de¬ 
gree or tertiary technical diploma),;. (3) child’s eth¬ 
nic status—Maori/Pacific Island v European/ 
other; (4) family socioeconomic status—based on 
the Elley-Irving 43 scale of socioeconomic status for 
New Zealand, which classifies the population into 
six classes on the basis of parental occupation; and 
(5) family site at the child's birth. 

Sample Size and Response Rates 

The analysis is based on a total of 1,056 children 
for whom complete data on all the variables in the 
analysis were available. This number represents 
83% of the initial cohort of 1,265 children and 91% 
of the cohort of children who were still alive and 
resident in New Zealand at age 6 years. Comparison 
of the obtained sample with the characteristics of 
the initial cohort indicated that no significant 
biases had been introduced as a result of sample 
attrition. 

RESULTS 

Risk Factors Associated with Development of 

Asthma 

The association between the proportions of chil¬ 
dren experiencing two or more episodes of asthma 
by age 6 years and a series of measures of family 
and social background is shown in Table 2. The 
results are shown separately for boys and girls, and 
each association is testedi for statistical significance 
by the x J test. As shown in Table 2: (l) The rate of 
asthma was higher among boys than girls: 14.3%of 
boys had developed asthma by age 6 years in con¬ 
trast to only 6.3% of girls (x* “ 18.20; df * It Pc 
.0001). (2) The factors associated with increased! 
risks of asthma differed’ markedly between the 
sexes. For girls, the only significant risk factor was 
eczema in the first year, girls who bad eczema were 
five times more likely to develop asthma' (P < 
.0001): For boys, there was also a significant asso¬ 
ciation between asthma and early eczema (P < 
.0001). However, in contrast to girls, boys 1 were 
more likely to develop asthma when there was a 
history of early wheeze (P < .0001); when there was 
a parental history of asthma' (P < .0001) or allergic 
rhinitis (P < .01); and when other siblings had 
asthma (P < .01). (3) For both sexes there were no 
apparent associations between rates of asthma and 
breast-feeding, parental smoking, the presence of 
cats and dogs, various stresses in the family and 
family social background. 

Because many of the variables in TabJ«_2~were 
intercorrelated, the results do not indicate the net 
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TABLE 2. Proportioni of Children with Two or Mbre Medical Consultations for Asthmi (Ages 0 to 6 Years) by Ser 
of Child and Familial and Social Factors 


Variable 

Boyi 

Girls 

Touii 

Family history of atopy 

Parental asthma 

No asthma 

11.2 (48/428) 

54(25/433) 

8.5 (73/861) 

Asthma 

26.9 (28/104) 

84 (8/91) 

18,5 (36/195) 

Significance 

Pc.0001 

NS 

Pc .0001 

Parental 'eczema 

No eczema 

129 (54/422) 

$.8 (23/397) 

9.4 (77/819) 

Eczema 

20.0(22/110) 

74 (10/127) 

134 (32/237) 

Significance 

NS 

NS 

. NS; 

Parental allergic rhinitis 

No allergic rhinitis 

119(39/347) 

54 (21/363) 

84 (60/710) 

Allergic rhinitis 

20.0(37/185) 

79 (12/161) 

14.2 (49/346) 

Significance 

Pc.01 

NS 

Pc.01 

Sibling asthma 

No siblings with asthma 

12A<60/469) 

6.2 (30/483) 

9.5 (90/952) 

Siblings with asthma 

25.4 (16/63) 

74 (3/41) 

18.3 (19/104) 

Significance 

Pc.01 

NS 

Pc.01 

Child health in first year 

Eczema 

No eczema 

12.1 (59/489) 

4,9 (24/488) 

8.5 (83/977) 

Eczema 

39.5 (17/43) 

25j0 (9/36) 

32.9 (26/79) 

Significance 

P c .0001 

P C .0001 . 

Pc.0001 

Wheeze 

No wheeze 

8.9 (26/293) 

6.5 (21/325) 

7.6 (47/618) 

Wheeze 

20J (50/239) 

6.0 (12/199) 

14:2 (62/438) 

Significance 

Pc.0001 

NS 

P c .001' 

Lower respiratory tract infections 

0 

139 (64/474) 

64 (30/482) 

9.8 (94/956) 

At laaat 1 

20j6 (12/58) 

7.1 (3/42) 

15.0 (15/100) 

Significance 

NS 

NS 

NS 

Total respiratory tract infections 

0 

14.6 (25/171) 

7.7(14/181) 

11.1 (39/352) 

1-2 

119 (31/262) 

59 (13/250) 

8.6 (44/512) 

r 

20:2 (20/99) 

64 (6/93) 

13,5 (26/192) 

Significance 

NS 

NS 

NS 

Feeding and home environment factors 

Infant milk diet (0-4 mo) 

Bottle milk only 

13fi(l6A23) 

7.1 (8/113) 

10j2 (24/236) 

Breast milk and bottle milk 

139 (42/315) 

5.7 (18/314) 

9.5 (60/629) 

Breast milk only 

19.1 (18/94) 

72 (7/97) 

13.1 (25/191) 

Significance 

NS 

NS 

NS 

Parental smoking 

Neither parent smoked 

14.6 (33/226) 

7.4 (17/229) 

11.0 (50/455) 

One parent smoked 

12.0 (21A 75) 

7.1(12/169) 

9.6 (33/344) 

Both parents smoked 

164(22/131) 

3.2 (4/126) 

10.1 (26/257) 

Significance 

NS 

NS 

NS 

Cats/dop in home 

No 

14.4 (15/104) 

1U (10/89) 

12.9 (25/193) 

Ym 

144 (61/428) 

54 (23/435) 

9.7 (84/863) 

Significance 

NS 

NS 

NS 

Psychosocial factors 

Family life events (1^6 yr) 

0-4 events 

12.7 (10/79) 

4.7 (5/107) 

8.1 (15/186) 

5-9 events 

134 (29/215) 

6.6(13/197) 

10.2 (42/412) 

10-14 events 

159(23/148) 

44 (5/104) 

11.1 (28/252) 

15* events 

154 (14/90) 

8.6 (10/116) 

11.7 (24/206) 

Significance 

NS 

NS 

NS 

Maternal depression score (5-6 yr) 

0-4 symptoms 

11.4 (29/255) 

54 (13/244) 

824 (42/499) 

5-9 symptoms 

164(16/95) 

8.2(9/110) 

12.2 (25/205) 

10-14 symptoms 

22.4 (15/67) 

5.3 (3/57) 

14,5 (18/124) 

15-19 symptoms 

18.9(7/37) 

44(2/42) 

11.4 (9/79)' 

20* symptoms 

119(9/78) 

a.5 win 

10.1 (15/149) 

Significance 

NS 

NS 

NS 
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TABLE 2 —Continued 


Variable 

Boys 

Girls 

Tot*! 

Chinees of residence (CW> yr) 

0 

12.0 (22/163) 

6:0 (11/182) 

9.0 (33/365) 

1-2 

16.4 (33/201) 

5,2 (10/194) 

10.9 (43/395) 

3-4 

15.1 (13/86) 

5:6 (5/89) 

10.3 (18/175) 

5* 

12.9 (8/62) 

11.9 (7/59) 

12.4 (15/121) 

Significance 

NS 

NS 

NS 

Family social background 

Maternal age 
<20 yr 

19.1 (9/47) 

4.3 (2/47) 

1117 (11/94) 

20-24 yi 

25-29 yr 

14.5 (25/172) 

7.4 (11/148) 

1H3 (36/320)' 

15.5 (31/200) 

7.2 (16/221) 

1112 (47/421) 

>30 yr 

9.7 (11/113) 

3.7 (4/108) 

6.8 (15/221) 

Significance 

Maternal i education 

NS 

NS 

NS 

No formal qualifications 

15.5 (42/271) 

6.2 (17/273) 

10.8 (59/544) 

Secondary qualifications 

l&S (22/166) 

6.4 (9/140) 

10j1 (31/306) 

Tertiary qualifications 

Significance 

12.6 (12/95) 

NS 

6.3(7/111) 

NS 

9.2 (19/206) 

NS 

Child’s ethnic status 

Maori/Pacific Island 

18.5 (15/81) 

3.0 (2/66) 

11.6 (17/147) 

European/other 

13.5 (61/451) 

6.8 (31/458) 

10.1' (92/909) 

Significance 

NS 

NS 

NS 

Socioeconomic status ... .... . 

Professional, executive 

14.9(15/101) 

4.3 (5/116) 

9.2 (20/217) 

Clerical, technical, skilled 

12.8(36/282) 

6.3 (18/284) 

9.5 (54/566) 

Semiskilled, unskilled, unemployed 

16.8 (25/149) 

8.1(10/124) 

12.8 (35/273) 

Significance 

NS 

NS 

NS 

Family size 

1 

11.9 (25/210) 

6.8 (13/190) 

9.5 (38/400) 

2 

15.4 (28/182) 

6.7 (13/195) 

10.9 (41/377) 

3 

15.3(15/98) 

7.1 (7/99) 

1112 (22/197) 

4* 

19.0 (8/42) 

0.0 (0/40) 

9.8 (8/82) 

Significance 

NS 

NS 

NS 

Total 1 

14.3 (76/532) 

6.3 (33/524) 

10.3 (109/1056) 


contributions of each of the factors to the rate of 
asthma during the 6-year period* We describe below 
a proportional hazards regression model designed 
to estimate the net effects of the predictor variables 
on rates of asthma for boys and girls over the period 
from ages 1 to 6 years. 

Proportional Hazards Model of Development of 
Asthma 

The mathematical basis of the proportional haz¬ 
ards model can be summarized briefly as follows. 
(For a complete mathematical formulation of the 
model the reader is referred to Cox* or Kalbfleisch 
and Prentice.*) Consider some population or sam¬ 
ple observed over a series of time intervals (f) 
during which some subjects are observed to fail(ie, 
become asthmatic). The distribution of failures over 
time defines the survivorship function: S t * Pr (T 
> t), where S t denotes the survivorship probability 
(Pr) to time t andl T is the time to failure. 

Associated with the survival function is the haz¬ 


ard function X(t ). The hazard at any time t is 
defined as the conditional probability of failure at 
time t, given that failure has not occurred prior to 
this time. An alternative and intuitively more 
meaningful description of the hazard is the instan¬ 
taneous failure rate. 

Next, consider the situation in which subjects 
may be classified according to some series of vari¬ 
ables or covariates that are assumed to influence 
the likelihood of failure. Let these covariates be 
represented by a vector of values z for each subject. 
The aim of the proportional hazards model is to 
describe the way in which the hazard varies over 
time with the set of covariate values. The model 
assumes the existence of a base-line group of sub¬ 
jects whose vector of covariate values is arbitrarily 
set to zero. It is also assumed that the effects of the 
covariate values are to acale the hazard over time 
in a way that is proportional to the hazard function 
for this base-line group; This model is: X(r;z) • 
XoWc'Vwhere \(t;z) denotes the hazard’STTime t 
for a group of subjects with covariate vector z, Xo(t) 
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is the hazard at time t for the base-line population 
with c ovariate values of 0, and 0 is a vector of 
regression-like coefficients. The parameters of the 
model may be estimated by maximum likelihood 
techniques, and estimates of the asymptotic stand¬ 
ard errors of the coefficients 0 are available. 44 

To examine the net contributions of the risk 
factors in> Table 2 to variations in rates of asthma, 
a stepwise proportional hazards model was fitted to 
the data. In this analysis, the age at which the child 
first developed asthma was defined as the point at 
which the first of at least two medical attendances 
for asthma or wheezy bronchitis occurred. In view 
of the differences seen in Table 2, separate models 
were fitted for boys and girls: This analysis showed 
that when all variables were considered] only three 
of these (parental asthma, early wheeze, early ec¬ 
zema) were significantly related to the development 
of asthma in boys. FOr girls, the only significant 
risk factor was early eczema. The results of the 
analysis are summarized in Table 3; which shows 
the significance of each of the risk factors in the 
model and the values of the proportional hazards 
coefficient (e* 4 ) for each level of each variable. This 
coefficient may be interpreted in a way that is 
analogous to the more familiar notion of relative 
risk: the increase in the instantaneous risk of 
asthma that is associated with a particular factor 
when compared with the risk for the base-line pop¬ 
ulation. Definitions of the base-line populations for 
boys and giris are given in the footnote to Table 3. 
FOr boys, the presence of eczema increased the risk 
of asthma by 3.45 times over the risk for the base¬ 
line group; a parental history of asthma increased 
the risk by a factor of 2.78; and wheeze in the first 
year by a factor of 2.39. For girls, the presence of 
early eczema increased the risk of asthma by a 
factor of 5.80. 

From 1 the results of proportional hazards analy¬ 
sis, estimates were obtained of the risk of experi- 

TABLE 3. Estimated Proportional Hazards Coeffi¬ 
cients for Levels of Significant Factors 

Variable Boys* Significance Girls* Significance 

«** f 


Child eczema 

No eczema 

1 

P<.001 

1 Pc.001 

Eczema 

3.45 


5.80 

Child wheeze 

No wheeze 

1 

P < .001 

NS 

Wheeze 

2.39 


... • 

Parental asthma 

No asthma 

1 

P < .001 

NS 

Asthma 

2.78 




* Base-line populations for the two models are: (1) for 
boys—children with no eczema or wheeze in the first 
year and without a history of parental asthma; (2) for 
girls—children with no eczema in the first year. 


encing two or more episodes of asthma by the age 
of 6 years conditional on various combinations of 
risk factors. The results of this analysts are sum¬ 
marized in Table 4] which shows the estimated 
cumulative rate of asthma at each age conditional 
on the number of significant factors 1 that the child 
had. For boys; three factors—early eczema, early 
wheeze, and parental asthma—were considered; for 
girls, the only factor was early eczema. The results 
show: (1) For boys there was considerable variation 
in the risk of asthma conditional on the number of 
significant risk factors that were present. Boys who 
had all three factors 1 (early eczema, early wheeze* 
and parental asthma) had a probablity of approxi¬ 
mately 80% of developing asthma by age 6 years. 
In contrast, those with none of these factors bad a 
risk of only 7%. The groups of subjects with one or 
two of the risk factors bad results that lay between, 
these extremes. (2) For girls* variations in prognosis 1 
were less marked. However, girls who developed 
early eczema had rates of asthma that were slightly 
more than five times higher than girls who did not 
have early eczema. 

Sensitivity Analysis 

Gregg 4 notes that estimates of the prevalence of 
asthma depend on the stringency of the criteria 
used to define the condition. To examine the effects 
of varying the stringency of the definition of asthma' 
on both the prevalence of asthma and the factors 
associated with the condition, the results were re¬ 
analyzed using a series of definitions of asthma of 
increasing stringency. These definitions required 
that the child was classified as asthmatic only after 
he or she had suffered 3, 4, 5, or 6 episodes of 
wheeze medically diagnosed as asthma or wheezy 
bronchitis. The results of this analysis are given 1 in 
Table 5, which shows for each definition the esti¬ 
mated rate of asthma for boys and girls and the 
proportional hazards coefficients for each risk fac¬ 
tor for each analysis. The table shows: (1) The 
estimated rate of asthma varied' sharply with vary- 


TABLE 4. Estimated Cumulative Rates of Asthma (per 
100 Children Aged 2 to 6 Years) by Number of Significant 
Risk Factors 


No. of 

Risk 

Factors 

2yr 

3 yr 

4 yr 

5 yr 

6yr 

Boys 

0 

1.5 

3.0 

4.6 

5.8 

6j8 

1 

3.7 

7.4 

11L1 

14.0 

16.1 

2 

10.5 

20.2 

29.1 

35.7 

40.1 

3 

29.6 

50.9 

66.2 

7,5,1 

80.1 

Girls 

0 

1.1 

2.2 

3.4 

4.4 

5.4 

1 

6.0 

12.2 

18.0 

23:2 

27 6 
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TABLE 5. Proportional Hazards Coefficient* (Significance of Factor) for Model* Fitted to Rates of Asthma Baaed 
on Definitions of Varying Stringency 



No. of Diagnoses Before Child Was Classified as Asthmatic 


2 

3 

4 

5 

6 

Bovs 

Variable: early eczema 

3.45 

4.04 

4.36 

4118' 

5.52 

Significance 

P c .001 

Pc.001 

P c .001 

Pc .001 

P c .001 

Wheeze 

2.39 

2.79 

2.66 

3.89 

3.40 

Significance 

P < .001 

Pc .001 

Pc .001 

PC.001 

Pc.001 

Parental asthma 

2.78 

2.90 

3.21 

3.21 

3.63 

Significance 

Pc.001 

Pc. 001 

P< .001 

PC.001 

Pc.001 

Rate of asthma 

14.3% 

11.3% 

8.6% 

7.3% 

6.0% 

Girls 

Variable: early eczema 

5.80 

5.06 

3.99 

4.20 

0 

Significance 

Pc.001 

Pc.01 

P< .05 

Pc.05 


Rate of asthma 

6.3% 

4.4% 

3.4% 

2.5% 

2.3% 

Overall rate of asthma 

10.3% 

7.8% 

5.9% 

418% 

4.2% 


* The number of subjects with asthma was insufficient to estimate coefficient 


ing definitions of the condition. For the total co¬ 
hort, the rate to age 6 years was 10.3% if two or 
more episodes was used as the basis of the classifi¬ 
cation and rediiced to 4.2% if six or more episodes 
was used as a criterion. (2) For boys, the propor¬ 
tional hazards coefficients for each risk factor show 
a clear tendency to increase as the definition of 
asthma becomes more stringent. This result is to 
be anticipated as one would expect that as the 
severity of the child's asthma increased, the dis¬ 
criminatory power of the risk factors would in. 
crease. However, for girls, there is a decline in the 
values of the proportional hazards coefficients, sug¬ 
gesting that as the stringency of the definition of 
asthma increased, there was decreased predictive 
power. The reasons for this are not entirely clear, 
but it seems possible that the decline in the pro¬ 
portional hazards coefficients reflects the fact that 
very few girls suffered 1 * significant number of asth¬ 
matic attacks, and it is possible that the small 
numbers studied may have influenced the stability 
of the proportional hazards coefficients. (3) In any 
event, the analysis shows that irrespective of the 
stringency of the definition of asthma, the tame 
constellation'of risk factors emerges as being asso¬ 
ciated with riw condition, and, accordingly, it is 
unlikely that the conclusions drawn in this study 
can be ascribed to the way in which asthma was 
defined. 

In addition, there has been some debate as to 
whether wheezy bronchitis and asthma are distinct 
conditions. To examine the effects of including or 
excluding diagnoses of wheezy bronchitis from the 
definitions of asthma, the results were re-analyzed 
excluding all diagnoses of wheezy bronchitis. As 
might be expected from the fact that only 8% of all 
diagnoses were for wheezy bronchitis, the results 


did not differ depending on whether wheezy bron¬ 
chitis was included or excluded from the definition. 


DISCUSSION 

This longitudinal study suggests that a substan¬ 
tial proportion of children had been determined to 
be suffering from one or more episodes of asthma 
or wheezy bronchitis by age 6 years. Depending on 
the stringency of the criteria used to define the 
child as asthmatic, the proportion of children clas¬ 
sified as asthmatic ranged from 10.3% (for those 
with two or more episodes) to 4.2% (for those with 
six or more episodes). Despite the fact that the 
prevalence and incidence of asthma varied with the 
stringency of definition of the condition, the risk 
factors associated with asthma remained invariant. 

The most notable aspect of the findings was the 
way in which the child’s sex influenced not only 
the risk of asthma but also the factors that were 
associated with the condition. Boys had more tb&n 
twice the rate of asthma; this finding is. in agree¬ 
ment with several other reporta.° i,I-mi In addition, 
the factors associated' with the development of 
asthma in boys differed from those associated with 
the development of asthma in girlk. For boys, pa¬ 
rental asthma, early eczema, and wheeze in the first 
year were significant risk factors. For girls, the only 
significant risk factor was early eczema. These 
trends were reflected in the predictability of the 
condition: it was possible to identify boys with risks 
of asthma as high as 80% by age 6 years and as low 
as 7%; by comparison, the prediction of asthma for 
girls was modest 

The pervasive influence of the child’s sex on both 
the prevalence and correlates of early asthma could 
suggest that asthma is a sex-limited or sex-influ- 
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raced condition. However, the possibility has been 
considered in a previous report on this cohort and 
a more likely explanation would seem to be that 
the condition is sex-expressed, with genetically sus¬ 
ceptible boys expressing their asthmatic tendencies 
at the earlier age than genetically susceptible girls. 7 
This hypothesis would also account for the chang¬ 
ing sex ratios that have been observed in childhood 
asthma; the condition is more common in boys in 
early and middle childhood and equally frequent in 
both sexes in later childhood. 0 

It has been long assumed that asthma is related 
to some generalized tendency to atopic disease so 
that conditions such aa asthma, eczema, and al¬ 
lergic rhinitis tend to run in families. 4 * The findings 
of this and a previous study 7 suggest that this 
conclusion is an oversimplification inasmuch as 
detailed analysis of family resemblance in asthma 
and eczema for this cohort has suggested the pres¬ 
ence of three quite distinct components of “inher¬ 
itance”:: (1) an asthma-specific tendency whereby 
asthma in parents is associated with asthma in the 
child; (2) an eczema-specific tendency whereby ec¬ 
zema in the parents is associated with eczema in 
the child; and (3) a generalized atopic tendency for 
both asthma and eczema to occur together. These 
findings, coupled with the way in which asthma is 
influenced by the child’s sex, suggest the presence 
of a complicated and at present poorly understood 
mode of inheritance which cannot be summarized 
by the unitary concept of atopy; 

Several authors 1 ** 1 * have suggested that early 
viral'respiratory infection may predispose children 
to develop asthma. The findings of our study pro¬ 
vide only weak support for this view. Overall, there 
was no association between the rate of respiratory 
illness dining early life and asthma. However, it is 
possible that this finding is misleading because it 
may be that only specific types of viral infection 
predispose children to develop asthma and accord¬ 
ingly one might not expect to find a strong associ¬ 
ation between overall rates of respiratory illness 
andl subsequent asthma. Unfortunately, it was not 
possible in this study to classify respiratory illness 
on the basis of the source of the infection. The 
correlation between early wheeze and subsequent 
asthma might suggest a common source of viral 
infection which predisposes children to wheeze dur¬ 
ing early life and to develop subsequent asthma, 
but at the same time it is also possible that the 
association may simply reflect the difficulties of 
diagnosing asthma dining infancy and that the 
children who were described as wheezy were merely 
manifesting the first stages of later asthma. 

It has been held that risks of asthma and other 
forms of atopy can be reduced by exclusive breast¬ 


feeding.*- 22 ' 2447 " 50 However, in this and several pre¬ 
vious studies of the cohort,* 3 "* 5 we have been unable 
to demonstrate benefits for breast-feeding in the 
reduction of atopic disease. Moreover, the view that 
breast-feeding prevents 1 atopy has come under crit¬ 
icism recently with many studies reporting no effect 
or in some cases increases in atopy among breast 
fed children.**"**' 51 " 54 It is notable that in this study, 
breast-fed boys had higher rates of asthma than 
other children, although this difference did pot 
reach statistical significance. Although the role of 
breast-feeding in the prevention of asthma and 
other forms of atopy remains controversial, it may 
be fairly claimed that it is unlikely that infant 
feeding patterns make a major contribution to var¬ 
iability in the risk of asthma or eczema in the child 
population. However, as we have noted previously 
it is possible that highly selected subgroups of chil¬ 
dren may benefit from breast-feeding. 35 

It has been suggested that cigarette smoking may 
trigger or exacerbate attacks in patients suffering 
from asthma,* 5 and this has led to the speculation 
that parental smoking may lead to the development 
of asthma in children.* However, we were unable to 
find any effect for parental smoking on rates of 
asthma and this confirms the findings of a previous 
longitudinal study* On the otherhand, Gortmaker 
et al 2 * did find a small but statistically significant 
tendency for the rate of asthmatic attacks to be 
higher in families in which parents smoked. Collec¬ 
tively, these findings suggest that although parental 
^smoking may increase the risk of asthmatic attach 
it is not implicated in the etiolbgy or development 
of the condition. In previous studies of this cor 
hort,* 7 -** we have found an association between 
parental smoking and lower respiratory tractlnfec- 
tion in children, and it would appear in confirma- 
tion of the conclusion of Leeder et al,* that although 
parental smoking may play a role in increasing 
^susceptibility to lower respiratory tract ihfeotion.lt 
does not appear to be implicated inthe development 
of asthma in early childhood. 

It has often been suggested! that asthma is a 
psychosomatic illness triggered or caused by various 
social or personality factors. Recently, this view has 
fallen into some disrepute and there have been a 
large number of criticisms of the theory that asthma 
is a psychosomatic condition. 1 ** 1 * Our study indi¬ 
cates that stress in the family is not related 1 to the 
development of childhood asthma and this coupled 
with the contradictory and confused findings on 
both childhood psychopatholbgy and abnormal par¬ 
enting among asthmatic children tendfc to support 
the conclusions of Werry 1 * that there is no good. 
evidence that asthma is necessarily a psychoso¬ 
matic disease. In a previous study of this cohort,* 2 
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we have been able to show that a series of conditions 
including lower respiratory tract illness, gastroen¬ 
teritis, and accidents are influenced by family stres¬ 
sors. The fact that a similar finding does not hold 
for asthma casts further doubt on the alkged psy¬ 
chosomatic basis of the condition. 

Family social background and related factors 
were unrelated to risks of asthma in early child¬ 
hood. This result is not entirely consistent with 
previous findings that New Zealand Polynesian 
children have a greater risk of asthma than white 
children. 30,31 The reasons for this difference are not 
clear, but it is possible that it arises from the age 
of the children being studied or from the fact that 
the majority of children nominally classified as 
Polynesian in this study had 25% or less Polynesian 
ancestry" 

Asthma afflicts a significant minority of the child 
population and its etiology is poorly understood. 
The search for social and familial correlates has led 
to a large and uneven research literature, suggesting 
the way in which various social and environmental 
factors may contribute to the development of 
asthma. This 6-year prospective study indicates 
that early childhood asthma appears to be inherited 
to some extent^ its age of expression is related to 
the child’s sex, and it has a complex interaction 
with other forms of allergic disease. 7 It is not related 
to infant feeding practices, smoking in the family, 
the presence of pets in the house, stress in the 
family, or the family’s genera] social or economic 
situation: This is not to say that in individual cases 
these factors may not play a role in the development 
and onset of asthma, but rather that their role in 
contributing to the overall variations in the rate of 
the condition in the general child population (at 
least during early childhood) appears to be negligi¬ 
ble. This wouldi suggest that the etiologic basis of 
asthma is more likely to be found in studies of the 
genetic, physiologic, and immunologic basis of the 
condition rather than through an examination of 
the structure, practices, or dynamics of the family 
of the asthmatic child. 
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ARE INTENSIVE CARE UNITS FUTILE? 


[An] expert who worked for five yean at a hospital in Cali, Colombia, told 
how the low-weight newborn mortality rate dropped greatly after an< intensive 
care unit with all of the necessary equipment and trained personnel was opened 
at his hospital. 

“But then we did a follow-up study to see what happened after the babies 
went home," he said "and we discovered that 75% of the infants were dead in 
six months from infections and malnutrition." 

Submitted by Student 


From Nelson H: Colombians “peck" infsnts to mothers. LA Times. April 3,1984. 
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Murray, A.B., Morrison, B.J. "The effect of cigarette smoke from 
the mother on bronchial responsiveness and severity of symptoms in 
children with asthma" J Allergy Clin I mmnnca! 77(4) i 575—581, 1986. 

ABSTRACT. The effect of parental smoking was assessed in 94 
consecutively observed children, aged 7 to 17 years, who had a 
history of asthmatic wheezing. The 24 childten whose mothers 
smoked, when they were compared with children whose mothers didi 
not smoke, had 47% more symptoms, a 13% lower mean FEV1 percent, a 
23% lower mean FEF25-75%, and fourfold greater responsiveness to 
aerosolized histamine. A dose response was evident. There was a 
highly significant correlation between the results of the tests 
and the number of cigarettes the mother smoked while she was in 
the house. The differences between the children of smoking and' 
nonsmoking mothers were greater in older than in younger subjects. 
The smoking habits of the father were not correlated with the 
severity of the child 1 s asthma. 
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The effect of cigarette smoke from the mother 
on bronchial responsiveness and severity of 
symptoms in children with asthma 


Andrew B. Murrey, M B., F.R.C.P.(C), end Brenda J. Morrison, Ph.D. 

Vancouver, British Columbia, Canada 


The effect of parental smoking hiw assessed in 94 consecutively obsenedchildren, aged 7 to 17 
years, who had a history of asthmatic wheezing. The 24 children whose mothers smoked, 
when they were compared with children whose mothers did not smoke . had 47** more sy mptoms? 
a 13% lower mean FEV, percent, a 23% lower mean FEF : * and fourfold greatefjh 
Responsiveness to aerosolized histamine. A dose response was evident. There was a highly $ 
significant correlation between the results cf the tests and the number of cigarettes the mother * 
smoked while she was in the house. The differences bernen the children of smoking and 
nonsmoking mothers were greater in older than in younger subjects The smoking habits of the 
father were not correlated with the sevenn of the child's asthma. (J ALLERGY Cun Immunol 
77 : 575 - 81 . 1986 ) 


Although cigarette smoke from parents is believed! 
to increase wheezing among their children.' results 
from different surveys have been conflicting: In some 
studies parental smoking has no apparent effect 23 ; in 
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Abbreviations used 

FEFjv W : Maximal midexpiratory flow rate be¬ 
tween 25* and 75* of FVC 
PC*: Provocation concentration of histamine 
causing a 20* fall in FEV, 


other studies greater frequency of wheezing is ob¬ 
served only if the mother smokes 4 ; in yet other studies 
the prevalence of wheezing increases with the number 
of parents that smoke. 5 Similarly, spirometnc VJT&es 

S75 
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TABLE li Comparability of Qroups 


Foaturaa 

Mother 
Nonamok tr 

Mother 

Smokar 

p Value 
(two-tailed) 


n * 70 

n ,« 24 


Mean age (yr) 

11.1 

10 8 

0.77 

M:F ratio 

21:14 

19:5 

0.15 

Previous surgical operation* 

27 (42%) 

8(38%) 

094 

More than three colds per yeart 

22 (49%) 

9 (56%) 

087 

Gas stove in the kitchen t 

6(12%) 

2(8%) 

094 

Dog or cat present 

26 (49%) 

11 (58%) 

069 

Any skin test positive 

55 (79%) 

21 (87%) 

0 51 

Mean diameter wheal to D. farinae (mm) 

2.3 i 0.4 

16 :t 0.6 

085 


•Nine subjects were omitted from the analysis because of musing data. 
♦Thirty-three subjects were omitted from the analysis because of missing dau. 
t Twenty subjects were omitted from the analysis because of missing dau 


art variously reported as unaffected? 6 or as slightly 
decreased, although significantly, 3 when parents 
smoke 

These epidemiologic surveys have all been carried 
out on large representative groups of children. Be¬ 
cause of this method of selection, those most likely 
to be affected by the smoke, the ones with asthma, 
were in the minority. In order to assess the effect of 
passive smoking on these more susceptible subjects, 
we examined a group of children who had a history 
of asthma or wheezing. Histamine bronchial challenge 
was performed in addition to spirometry because 
adults who themselves smoke may have increased 
bronchial responsiveness. 10 11 Consequently, we sus¬ 
pected that children who are passive smokers might 
also have more irritable bronchi, resulting in an ex¬ 
acerbation of their wheezing 

METHODS 

The study population consistedlof 94 children, aged 7 to 
17 years, who were refereed consecutively to one of the 
authors for evaluation of suspected allergic disease and who 
had a history of wheezing or asthma. A trained interviewer 
asked the following standardized questions of the accom¬ 
panying parents about the child's illness during the past 12 
months: the frequency of wheezing, the frequency with 
which bronchodUator medications had been administered, 
whether or not corticosteroid tablets or corticosteroid aero¬ 
sols had been used, and whether the child wheezed on ex^ 
ertion. Each feature in the history was assigned a range of 
scores; the scores for each individual were added to produce 
a summary rating called an asthma history score.'* Children 
with no symptoms or medication for asthma during the 
previous year, for example, had a score of 0, and children 
with the most severe asthma had a summary score of 14 
(Appendix). Inquiry was also made about other factors. 
The interviewer asked whether there was a gas cooking 
stove in the home, a device whose fumes might be irritating 


to the bronchi; whether there was a dog or a cat in the 
house. animals whose emanations might cause sensitization; 
whether the child had had a surgical operation, since the 
frequency of such a procedure might indicate the readiness 
with which the parents sough! and followed medical advice; 
the number of colds in the past year, since respiratory in¬ 
fections themselves may precipitate and worsen asthmatic 
attacks; and, finally* the parents were asked How many cig¬ 
arettes, cigars, and pipefuls of tobacco they smoked, both 
inside and outside the house. The child was asked privately 
whether or not he or she smoked; 

Forced expiratory spirogram 

Forced expiratory maneuvers were performed until there 
were three in which the FVC agreed within 5%. This was 
always achieved within five efforts. The tracing that hadlthe 
greatest sum of FVC and FEV, was used for all measure¬ 
ments.The FVC. FEV,. and FEF.,,~ were expressed as a 
percentage of predicted mean for age. sex. and height " 

The spirogram was recorded with a Pulmonor (Jones 
Medical instrument Co.. Oak Brook. III.) waterless spiro¬ 
meter that was calibrated weekly with a known volume of 
CO- discharged at a standard velocity from a calibrator 
instrument. The results of the tests were analyzed and! 
primed by a Datamatic (Jones Medical Instrument Co.) com¬ 
puter that was connected to the spirometer 

Bronchial raactivity to histamine 

Two days before the appointmenti the parents were in¬ 
structed to stop antihistamines and theophyllines and to ad¬ 
minister no other bronchodUator medications for the 8 hours 
immediately before the visit, if it was possible. They were 
unable to stop medication in 23-1% subjects. A bronchial 
challenge test was not performed on these children nor on 
the children who reported a respiratory infection during the 
preceding 2 weeks, had an FEV, < 60% predicted or below 
1L in volume, or were themselves smokers. The test was 
performed on the day on which they were first observed in 
all of the remaining 41 subjects. 
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asthma score 


100 



MOTHER 

□ Non-Smoker H Smoker 

FK5. 1. The asthma history severity score, which ranges 
from a minimum of 0 to a maximum of 14, in two groups 
of children with a history of wheezing. The mothers of 69 
were nonsmokers; and mothers of 23 were smokers 
Means r standard errors are presented. 
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p=.004 


MOTHER 

□ Non-Smoker ^ Smoker 

RG. 2. The FEV, percent predicted in two groups of 
children with a history of wheezing. The mothers of 70 
were nonsmokers, and mothers of 24 were smokers. 
Means r standard errors are presented. 


By use of a modification' 2 of the method described by 
Cockcroft et al.,1® each patient was administered doubling 
concentrations of histamine acid phosphate aerosol by mask, 
each inhalation session lasting for 2 minutes until PC*. The 
strongest concentration administered was 8 mg/ml. Children 
whose FEV, did not decrease by 20% when this concentra¬ 
tion was administered were deemed, for the purpose of; 
calculating the mean PC*, to respond to double that con¬ 
centration. i.e., 16 mg/mJ of hisumine acid phosphate. 
There were two such subjects The mothers were both non- 
smokers. 

Skin prick tests 

By use of a standard methods* skin prick tests were 
performed on all subjects with negative and positive (his¬ 
tamine) control solutions, with 10% cigarette smoke (Ben- 
card Division of Beechim Laboratories. U. K.)„ and with 
extracts of common inhalant and I pollen allergens. The di¬ 
ameter of each resulting wheal was measured. If any wheal 
was 2 mm greater than that of the negative control solution, 
the test was regarded as positive and the patient as atopic. 
A 1% extnct of Dtrmatophagoides format was included 
among those solutions tested, since the result would, if 
it were positive, be evidence not only of atopy but also 
of exposure to larger than usual numbers of house dust 
mites ,v 

The spirometric. bronchial challenge, and skin tests were 
performed by a technician who was unaware of the family's 
smoking habits. 


Statistical method 

Standard ( tests were used to test differences between all 
quantitative variables except for those that were on a per- 
centage scale, in which case a test of difference between 
normally distributed variates was applied. Pearson product- 
moment correlation coefficients were calculated as a mea¬ 
sure of association; 

RE5ULTS 

The children were divided in the analysis into two 
groups on the basis of whether the mother did or did 
not smoke. These groups were comparable for age, 
gender, exposure to airborne irritants and allergens, 
percent that had had I surgical operations , percent with 
frequent colds, proportion of subjects with atopy, and 
degree of sensitivity to house dust mites (Table 1). 
The above mentioned variables were also comparable 
when the population was divided according to whether 
their fathers did or did not smoke. 

^Children of mothers who smoked had increased 
bronchial reactivity and worse asthma. Children 
otiose mothers smoked had, on average, 47% more 
aymptoms (Fig I), a 13% lower FEV, (Fig. 2), a 
23% lower FEF^rs (Fig. 3), and a fourfold greater 
.^responsiveness to aerosolized histamine (Fig, 4 ). 
these differences between the two groups were trigMy 
significant (Table II). \#hen the mean FVC percent 
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FK3. 3. The FiF nn percent predicted in two groups of FIG. 4. The PC* in two groups of children with a history 

children with a history of wheezing. The mothers of 70 0 f wheezing. The mothers of 32 were nonsmokers, end 

were nonsmokers, end mothers of 24 were smokers, mothers of 10 were smokers. 

Means = standard errors are presented 


predicted was examined, it was found not to be sig¬ 
nificantly different when the whole group of 94 sub¬ 
jects was considered l However, it was different in the 
subgroup of 41 subjects on whom the PC* was per¬ 
formed, i.e., subjects whose values were not influx 
enced by recent bronchodilator medications or by re¬ 
spiratory infections, lh this subgroup, the FVC was 
85.2 ± 2.7% in children of mothers who smoked aijd 
97.5 ± 18% in children of mothers who did not 
^'*moke ip « 0.002). We were therefore atogio dem- 
f onstrate a significant difference betweelPthe twgj 
groups in all tests of asthma severity that were applied? 

A dose response to the mothers* cigarette smoke is 
also apparent both in the ^hole group of 94 and in^ 

, rthe subgroup of 41 subjects. There was a significant, 
correlation between the logarithm of the number of 
cigarettes the mother smoked while she was in the 
home and FVC, FEV„ FEF^n* asthma history score, 
and bronchial responsiveness to histamine (Table Ulli 
^Mot only was the correlation with bronchial respon¬ 
siveness significant when all subjects with a baseline 
JFEV, of 60% or more were included, but it remained 
Significant (p « 0.001) when the analysis was re* 
Ittricted to subjects with a baseline FEV, of more than 
70%prcdicted, the level usually accepted fcPriisfa- 
tnine bronchial challenge testing. 19 v 

,Jhe effect of maternal cigarette smoke appears to\ 
be greater in older than in younger children, sug* 


gesiing that not only the daily number of cigarettes 
£ut also the years of passive smoking increases the 
^severity of its adverse effects, lh children more than 
II years of age. there is, for example, a 19% differ¬ 
ence in mean FEV, between the two groups. whereas 
4n less than 11 years of age. the difference is only 9% 
(Tabic 1 V)i Bronchial responsiveness in the older and 
younger subgroups could not be compared because it 
was assessed in only three of the older group whose 
mothers were smokers 

By contrast with the strong correlation between the 
mother's smoking habits and the severity of her child's 
asthma, there was no correlation between the number 
of cigarettes , cigars , or pipes of tobacco that the father 
smoked in the house and measures of lung function 
in the child (Table 111), nor did the simple distinction 
of whether the father smoked or not smoked have any 
significant effect on any of the measurements (Table 
11). A partial explanation for the absence of effect may 
be the smaller number of cigarettes smoked at home 
by the father compared with the mother Although the 
mean total of cigarettes that fathers smoked per day. 
23, was slightly larger than that smoked by mothers. 
18, the mean number that fathers smoked while they 
were in the house, eight, was significantly smaller 
than the number smoked in the house by mothers. 13 

Since there appeared to be no relationship between 
the smoking habits of the father and the seventy of 
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TABLE II. Difference in indicators of esthme severity between groups distinguished by smoking 


habits of the parents 



History 

SCOTS * 

FEV, percent predicted 

FE F mn 

Geometric mean 
PC*! 

Mother 

Nonsmoker (n = 70) 

6 0 i 0:4 

85 5 ± 18 

72.3 2 : 2.8 

2 2 

n = 

31 

Smoker (n = 24) 

P Value (two-tailed) 

Father 

8.8 z 0 8 
0.001 

74.4 * 3.7 

0 004 

55.6 ± 5 6 
0.005 

0.46 

n = 

0 002 

10 

Nonsmoker (n = 64) 

6.9 - 0,5 

81.9 - 2 1 

67.0 2: 3 ! 

11.7 

n = 

26 

Smoker (n = 28) 
p Value (twotailed) 

6 4 ± 0,6 
0.5 

84.4 i 2.9 

0.5 

70.5 i 4,9 
0.5 

1.2 

n = 

0.4 

15 

Parents 

Both nonsmokers (n * 51) 

6.2 2: 0.5 

84.7 i 2,1 

71.6 s 312 

3 1 

n ■ 

21 

Either smokes (n = 43) 
p Value (twotailed) 

7 4 - 0.6 

0 III 

80.3 - 2.7 

0.2 

63.8 - 4;3 

0 15 

08 

n = 

0.001 

20 


Meins £ standard errors are presented 
•History score available for92 children. 

tPC» measured on all 41 children who were eligible for the test: T tests were earned out on logarithm of the PC» values 


TABLE III. Correlation (H between indicators of asthma severity and the logarithm of the number 
of cigarettes smoked in the house by the parents and the probability (pi of r * 0 



FVC 

(% Predicted) 

FEV v 

{% Predicted) 

FHF», 

(% Pr#dletMl) 

Log 

(PC.) 

History score 

Mother 

r * 0 .186 

-0.300 

-0.280 

-0.482 

0 224 


p = 0 039 

0002 

O.OCW 

0 001 

0018 

Father 

r = 0.036 

0 028 

0.001! 

0.075 

0.084 


p = 0.367 

0.395 

0:495 

0.319 

0218 

Both parents 

r = -0.081 

-0.200 

— 0:227 

-0.460 

0.136 


p 2* 0.228 

0.031 

0.017 

0:001 

0 107 


the child's asthma; the influence of both parents smok¬ 
ing. considered together, was Itss than that of only 
the mothers smoking (Tablfc U). 

The prevalence of smoking among the children was 
low: Only two of them admitted to being smokers 
The mother of the one smoked, and the mother of the 
other did not. The skin prick test to cigarette smoke 
was negative in all subjects. 

DISCUSSION 

We found, in a series of unselected consecutively 
referred children with wheezing, that asthma was 
more severe if the mother was a smoker. The decreases) 
in spixometric values that we observed were largifr 
than any previously reported. In these other studies, 
the decrease in mean values, although the decrease 
was significant in some children, did not exceed 5% 
in any of the children. 1 Vedal et a]./ for example, 
detected a 3% reduction in mean FEF^.w in children 
whose mothers smoked. We found a 23% reduction. 


Our results were also more consistent, every test 
used we found a significant difference*'between those 
whose mothers did and did not smoke. Previous stud¬ 
ies have found a significant difference with some tests 
but not with other tests. It is likely that the greater 
differences, which we observed; result from studying 
a group of children who have asthma rather than chil- 
dren who are representative of the population at large 
An additional new finding in our study was that the 
child's bronchial responsiveness increased if the 
mother was a smoker; 

The evidence suggests that it is airborne cigarette 
'gmoke that causes the adverse effect. Not only is these 
/a strong association between maternal smoking and 
severity of the child's asthma, but there is also evi¬ 
dence of a dose response. We found a significant cor¬ 
eelation between all indicators of asthma severity and 
fe kgarithm of the number of cigarettes the mother 
smoked while she was in the ho^e^There wps also 
evidence that length of exposure had an effect: The 
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TABLE IV. Differences in indicators of asthma severity between groups distinguished by age and 
by smoking habits of the mother 


History acora* FCV, % pradtetad FEF*„ pradtetad Gaometrk maan PC.1 


Aga Age Aga Age Age Age Age Age 

l>11yr) (<11 yr) Oil yr) {*11 yr) <>11 yr) K11 yr) Oil yr) {<11 yr) 


Mother 


Nonsmoker 6,6 ± 0.5 5.3 i 0:6 8415 ± 2.8 86 7 - 2.2 73,6 ± 411 70.8 * 3.7 2.3 n - 20 2 I n = 11 
Mother 

Smoker 10:1 - 0.9 7.8 i 1.2 68 7 ± 6.4 79:2 ± 4.0 52.0 s 10 5 58.6 ± 5.6 0 4 n « 3 0.5 n = 7 
p Value (two* 0.005 0.07 0.04 0 12 0,07 0.08 0.06 0.02 

tailed) 


Forty-eight subjects were aged HI yean or older, and 46 were younger than 11 yean. Means r standard errors art presented. 
•The history score was available for 92 children. 
tThe PC® was measured on 41 subjecu 


older children, who had presumably been exposedito 
cigarette smoke for more years than the younger ones, 
were more severely affected. This finding is similar 
to that of lager et al. 1 * They reported that the normal 
rate of increase in FEV, during adolescent growth is 
slowed in children whose mothers smoked. Further 
evidence, that it is passively inhaled smoke that is 
responsible for the changes, is the effect observed 
when the mother stops smoking, Vedal et ah* report 
that children whose mothers are current smokers do 
but children whose mothers are exsmokers do not have 
significant differences in pulmonary function from 
those whose mothers are nonsmokers 

In contrast to the smoking habits of the mother, 
those of the father had no significant correlation with 
the severity of the child’s asthma. These findings agree 
with those in more recently published large epide¬ 
miologic studies, 1 9 Several factors may account for 
this apparent paradox One is our finding that the 
father, compared with the mother, smokes signifi¬ 
cantly fewer cigarettes when he is at home. Another 
is the possibility that the mother, more frequently than 
the father, is in the same room as the child when she 
smokes a cigarette, A third possibility is that the num¬ 
ber of cigarettes smoked in the house are more ac¬ 
curately reported for the mother than for the father 
The mother was usually the person who gave the in¬ 
formation. Whatever the reason, the father’s smoke 
did not appear to influence the child’s asthma signif¬ 
icantly. When we examined the effect of maternal and 
paternal smoking together* therefore, we found it to 
be less clear than when we examined the Tesult of 
maternal smoking alone. This observation may ex¬ 
plain the lack of effect of parental smoking on wheez¬ 
ing and spirometric values reported in some epide¬ 
miologic studies 2 5 6 

It appears unlikely that greater exposure to respi¬ 
ratory infections or allergens was responsible for the 


increased severity of asthma in children whose moth¬ 
ers smoked. Comparable proportions in both groups 
had frequent colds, had a cat or a dog in the house, 
and had a positive skin test to an inhalant allergen. 
Furthermore , the skin prick test reaction to D. format 
was smaller, if anything, in the group whose mothers 
were smokers, and it did not appear that the mothers 
who were nonsmokers more readily sought medical 
advice for their children than did those who were 
smokers. The frequency of surgical operations was 
similar in the two groups; however, this possibility 
could not be excluded. 

Why cigarette smoke should increase asthmatic 
symptoms is not known. One possibility is that 
bronchial epithelium is damaged, irritant receptors 
«re stimulated, and bronchial responsiveness is in¬ 
creased. 19 Another possibility is that a specific allergen 

tobacco leaf or smoke may be responsible. Lehrer 
et al. 20 explored this possibility but found no associ¬ 
ation between clinical symptoms from smoke and pos¬ 
itive skin prick tests, precipitating antibodies, or spe¬ 
cific IgE to tobacco smoke. Similarly, in our study, 
all skin prick tests to smoke were negative, but these 
findings do not exclude the possibility that the adverse 
effect of cigarette smoke is immunologically me¬ 
diated. Two observations suggest that it may be. One 
is the presence of abnormally high IgE reported in 
adults who smoke 21 and in the children of smokers 22 
and the other is an increased bronchial responsiveness, 
both in healthy adults who are smokers 10 11 and in our 
study population of children with asthma whose moth¬ 
ers were smokers. Increased responsiveness of the 
bronchi often results after the lung has been the site 
of an allbrgic reaction. 13 Burrows et al. 24 suggest 
ways, other than acting as a common inhalant aller^ 
gen, in which tobacco smoke may elicit an allergic 
reaction in the lung. — 

Our findings indicate that maternal smoking aggra- 


Source: https://www.industrydocuments.ucsf.edu/docs/xnnx0000 
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vires Asthma in children, the effect being clinically 
important as well as statistically significant. Paternal 
smoking was not related to the severity of the child’s 
asthma, but a possible explanation for this is that most 
of the father’s cigarettes art smoked when he is away 
from home: Physicians who observe children with 
asthma should ask the parents if they smoke Parents 
that do smoke should be advised to stop smoking, at 
least when they are in their house. 

We thank Dr l D. W. Cockcroft for reviewing the manu^ 
script. Mr. Ronnie Sizto for computer programming. Mrs 
Janice Fuller. R.N.. for interviewing patients, and Mrs, 
Huguene Brown for performing the tests. 


REFERENCES 

1. Weiss ST. Tiger IB. Schenker M. Speizer FE: The health 
effects of involuntary smoking. Am Rev Respir Dis 128:933; 
1983 

2 Schilling RSF. Letai AD. Hui CJ. Beck JB, Schoenberg JB, 
Bouhuys A: Lung function, respiratory disease, and smoking 
in families. Am J Epidemiol 106:274. 1977 

3 j . Lebowiu MD. Bum B: Respiratory symptoms related to smok¬ 

ing habits of family adults Chest 69:48. 1976 
4. GorunakerSL, Walker DK. Jacobs FM. Ruch+Ross Hi Parental 
smoking and risk of childhood asthma Am J Public Health 
72:574. 1982 

3. Weiss ST. Tiger IB. Speizer FE, Rosner B Persistent wheeze: 
its relation to respiratory illness, cigarette smoking, and level 
of pulmonary function in a population sample of children Am 
Rev Respir Dis 1221697, 1980 

6. Lebowitz MD; Armet DB. Knudson R: The effect of passive 
smoking on pulmonary function in children. Environ Int 8:371. 
1982 

7. TigerTB, Weiss ST: Rosner B. Speizer FE: Effect of parental 
cigarette smoking on the pulmonary function of children. Am 
J Epidemiol 1110.15, 1979 

8. Vfedal S. Schenker MB. Samet JM. Speizer F: Risk factors for 
childhood respiratory disease. Analysis of pulmonary function. 
Am Rev Resptr Dis 130:187. 1984 

9 Hasselblad V. Humble CC, Graham MG. Anderson HS: Indoor 


Cigarette smoke from mother on severity of asthma Ml 

enviroomentaJ determinant* of lung function in children. Am 
Rev Respir Dts 123:479. 1981 

10. Gerrerd JW, Cockcroft DW. Mink JT, Conon DJ, PoonawaU 
R; Dosman JA; Increased nonspecific bronchial reactivity in 
cigarene smokers with normal lung function. Am Rev Respir 
Dis 122:577, 1980 

11. Mik) JL. Filiatrault S. Martin RR: Bronchialiresponsiveness 
to inhaled methacholine in young asymptomatic smokers. J 1 
AppliPhysiol 52:1464, 1982 

12: Murray AB. Ferguson AC. Morrison BJ: Airway responsive¬ 
ness to histamine as a test for overall seventy of asthma in 
children J AuittCY Cun Immunol 68:119, 1981 

15. Fems BG: Epidemiology standardization project. Am Rev Res¬ 
ptr Dis 118:72. 1978 

14. PolgarG. PromadhatV: Standard values in pulmonary function 
testing in children Philadelphia; 1971, WB Saunders Co. p 
179 

15: Cockcroft DW. Killian DN. Melkm JJA. Hargreave FE: Bron¬ 
chial reactivity to inhaled histamine: a method and clinical 
survey Clin Allergy 7:235. 1977 

16. Murray AB. Simons E, Ferguson AC. Freigtng B, GcrranJ 
JW. Gold M: Skin testing for allergy in children. Can Med 
Assoc J 129:828. 1983 

17; Korsgaard J: Mite asthma and residency: a case-control study 
on the impact of exposure to house dust mites in dwellings. 
Am Rev Respir Dis 128:231, 1983 

18 Tager IB; Weiss ST. Munoz A. Rosner B. Speizer FE Lon¬ 
gitudinal study of maternal smoking in pulmonary function in 
children. N Engl J Med 309:699. 1983 

19 Holt PG. Turner KJ: Respiratory symptoms in children of 
smokers: an overview. Eur J Respir Dis 133(5): 109, 1984 

20. Lehrer SB. Barbandi F. Taylor JP. SUvaggio JE: Tobacco 
smoke sensitivity—Is there an immunologic basis? J Allexcy 
Cun Immunol 73:240-245: 1984 

21 Gerrard JW. Heiner DC. Ko CG. Mink J. Meyers A, Dosman 
JA Immunoglobulin levels in smokers and nonsmokers. Ann 
Allergy 44:261, 1980 

22. Kjelmann NIM: Effect of parental smoking on IgE levels in 
children. Lancet Jt993. 1981 

23 Cockcroft DW: Mechanism of peiwiaJ allergic asthma. Lancet 
2:253. 1983 

24. Burrows Bl Lebowitz MD: Barbee RA. Knudson RJ. Hakmtn 
M: Interactions of smoking and immunologic factors in relation 
to airway obstruction Chest 84:657. 1983 


APPENDIX 


History 



Asthma history score* 


0 

1 

2 

3 

4 

Severity, patents assessment 

None 

Mild 

Moderate 

Severe 

_ 

Days of wheeze 

None 

I to 3 

4 lo 182 

182 to 365 

— 

Days of medication 

None 

1 to 3 

4 to 30 

31 to 1182 

183 to 365 

Corticosteroid medication 

None 

— 

_ 

Yes 


Wheeze on exertion 

None 

Yes 

— 

— 

— 


* Numerical score indicating severity assigned to each feature in the history 
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Anderson, H.R., Bland, J.M., Peckham, C.S. "Risk Factors for Asthma 
up to 16 Years of Age" Chest 91(6): 127S-130S, 1987. 

SUMMARY: From a national cohort of 8,806 children examined at 
ages seven, 11 and 16 years (National Child Development Study), 
data on asthma or wheezing illness (AW) were analyzed to describe 
its natural history in childhood and its risk factors. Factors 
found to predict the subsequent onset of asthma included male sex 
of child, mother's age at the child's birth, pneumonia, whooping 
cough, tonsillectomy/adfenoidectomy, allergic rhinitis, eczema and 
periodic abdominal pain/vomiting attacks. A wide range of perinatal 
factors, including feeding practices, and social and family factors 
were shown to have no effect on natural history. 
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Risk Factors for Asthma up to 
16 Years of Age* 

Evidence from a National Cohort Study 

H It. Andtrwn, M V ; / M Bland, PhD.; and 
C $-fcekW M:D 

From a national cohort of 8,806 children examined at ages 
•even, ,11.and 16 years (National Child Development Study), 
data on asthma or wheezing tifoeas (AW) were analyzed to 
describe its natura] history to dddhuod and iu risk (actors. 
Factors found to predict the subsequent onset of asthma in¬ 
cluded male sei of child, mothers age at the child’s birth, 
pneumonia^ whooping cough, toniiUectomy/adenoidec- 
' ioaiy, allerpc rhinitis, eczema and periodic abdominal pain/ 
vomiting attacks. A wide range of perinatal factors, indud- 
tog feeding practices, and social and family fo ctors were 
*l»ow» to have no affect on natural history. 

M uch of the existing epidemiologic evidence about the 
etiology of asthma rests on prevalence and follow-up 
studies and there is a serious lack of population-based cohort 
data The National Child Development Study VCDS Y 
originated in the National Perinatal Study* and went on to 
become a multipurpose cohort study of child development 
including health. While it was not designed specifically to 
study the epidemiology of asthma, it is nevertheless possible 
to obtain valuable information relating to the natural history 
of asthma. This article describes some of the findings from 
our analysis of NCDS data which have implications for the 
etiology of asthma. 

Materials and Methods 

The NCDS followed*up at ages seven. U and 16 all children in 
England, Scotland and Wales bom during one week of March. 1858 
At each follow-up information about current or past asthma or 
wheezing illness was obtained as part of a structured questionnaire 
on medical and other topics administered to parents by health 
visitors: The wording of the asthma questions varied lat each inter¬ 
view but it wa* nevertheless possible to classify subject* at each 
interview into three categories: no asthma or wheezing, previous 
asthma or wheezing but not in the put 12 months, and current 
asthma or wheezing (symptoms reported in the past 12 months!. 
Eased on these three possibilities at each of three interviews. 27 
mutually exclusive natural history categories can be created Some of 
these contain small cumbers or are of limited clinical or epidemio¬ 
logic interest and so for the purpose of the present analysis a 
collapsed classification of six natural history categories was used 
These natural history categories were analyzed in relation to 
medical and social data collected at each of the foUow-up medical 
examinations and home interviews Factors that have previously 
been reported to be associated with asthma or wheezing were 
selected together with those considered likely to influence the 
Mtural history of asthma 

The overall association between a variable and the natural history 
category was tested using the Chi-squared test or one-way analy sis of 
variance as appropriate Where there was a statisbcalh significant 

"From the Department of Clinical Eptdemiologv and Social Medi« 
cine. St Georges Hhspital Medical School, and the Department of 
Epidemiology. Institute of Child Health: London. England 
«epjmr requests Dt A nderson. Clinical Epidemiology end Social 
Medicine. St Georges Hospital Medical School . Cranmer Terrace. 
l*ndonS*'17QA£. England 


Jfclddk— tefttwn* Incidence of Asthma or Whetting 


Age at interview 
(yn) 

Asthma or wheezing at 
any time in past (percent) 

Cross-sectional 

Cumulative* 

7 

183 

16 3 

Hi 

12 1 

219 

16 

116 

84;7i 

•Using information from previou* interviews 


Tible t — Frrvalmct cf AtOme or Wi«aw|l» 

11 Month* Preceding Interview (n 

•8,806,1 


Asthma or Wheezing m 

Age at interview 

past 12 month* (percent): 



(yn) 

Cross-sectional 

Cumulative* 

7 

63 

83 

11 

4.7 

107 

16 

35 

1:1 1 


•Using information bom previous interviews 


overall association, the relative risks of each natural history category 
were calculated The statistical significance of the relative risk was 
tested by calculating 95 percent confidence intervals 

Results 

Data on asthma or wheezing were obtained at all three 
ages for 8^806 of the original NCDS cohort of over 15.000 
children living in England, Scotland and Wales and available 
for follow-up at seven years. 

The reported lifetime incidence of asthma or wheezing is 
shown in Table 1. Using data from all three interviews, a total 
of 24.7 percent of children had experienced asthma or 
wheeze by the age of 16 years. When questioned at age 16 
years, however, the proportion reporting past asthma or 
wheeze was less than half this figure (1116 percent). The pnev- 

Table 8— fropsoais cf Asthma or Whetting if Current 
(past 12 month*) at Age 7 (n* 731/ 

Persistence of AW and Percent of 7 year-old* who 

age (yn) reported current AW 


Current at 11 

28 3 

Current at 16 

1&3 

Current at 11 and 16 

10 5 

Current at 11 or 16 

341 

Not current at 11 or, 16 

659 


Table 4—Natural History Categoric* (n*9,906) 


Percent 

Category of sample 


Never had asthma or wheezing 75 3 

Onset before age 7 but not current at 7 or 6 6 

reported subsequently 

Current at age 7 hut not reported subsequently 5 5 

Onset age 0 to 7 and alio reported at 11 or 16 4 2 

Onset age 8 to 11 3 6 

Onset ace 12 to 16 2 6 


CHEST - r / •. / MHE 1667/ Suppwman 12TS 
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Table 5— Factor$ Predicting the Oneet of Asthma or Wheezing 


Natural history 


Predictive fecton 

Overall x 1 

P valiie 

Relative 
risk Of: 

By t ft 7 
not «fter 

At age 7 
not after 

Age 0-7 
and after 

Age Ml 
onset 

Age 1246 
oniet 

Perinatal 








Sex of child 

<0.001 

Boy: girl l 

n 

1.2 

14* 

1.3* 

14* 

Mbthers age 

<0001 

15-10: 20-29 yn 

li4* 

1L5* 

11 

19* 

17* 



15-10; 30+ yn 

116* 

1:3 

13 

10* 

2 0* 



20-20.30+ yn 

12 

0.0 

11 

1.0 

1.2 

Smoking in pregnancy 

<0.001 

Smoker: Non-smoker 

1,3* 

1.2 

0.8 

10 

10 

Region of child 's 

<0.01 

North: Centre 

0.7* 

0.9 

0.0 

0.7 

1.0 

birth 


norm, aoum 

0.8* 

09 

110 

0.0 

1.0 



Centre: South 

U 

1.0 

110 

1.2 

1.0 

Assessed at 7 








History of pneumonia 

<0.001 

Tfer No 

2 0* 

2 0* 

4:3* 

1.5 

18* 

Tonsillectomy/ 

<0.001 

Yet: No 

13* 

1.2 

1.2 

1.2 

1.4* 

adenoidectomy 








Eczema to 1st year 

<0 001 

Yes: No 

1.2 

1.4 

5 4* 

17* 

15 

Eczema after lit year 

<0.001 

Tea. No 

M 

1.3 

417* 

13 

1-7* 

Eczema on Dr. cum. 

<0 001 

Yes: No 

0.8 

11 

40* 

1.6 

11* 

Hayfever or sneezing 

<0:001 

Yes: No 

1.3 

20* 

7 1* 

15 

1.7* 

ever 








Periodic vomiting or 

<0:001 

Yes: No 

12* 

14* 

IS¬ 

08 

14+ 

bilious attacks ever 








Periodic abdominal 

<0.001 

Yes: No 

14* 

1.3* 

IS? 

0.9 

1.4* 

pain ever 








Assessed at 11 








Whooping cough ever 

<0.001 

Yes No 

1.2* 

13* 

14* 

1.4* 

14* 

Eczema in p*st year 

<0.001 

Yes. No 

12 

1-2 

4.2* 

1.9* 

1.7* 

Hayfever or allergic 

<0.001 

Yet No 

10 

1.2 

5.2 

2 2* 

19* 


rhinitis in past year 
•P<005 


ale nee of current asthma was highest at seven years (8.3 pei^ 
cent) but had fallen to 3.5 percent at 16 yean (Table 2). At 
each interview, the lifetime and current rates for the present 
cohort (those with data available at all interviews) were simi¬ 
lar to those among subjects interviewed only once or twice. 
Of those with current symptoms at seven, 28 percent re¬ 
ported current symptoms at 11 years, 16 percent at 16 yean 
and 11 percent at both ages (Table 3). 

For the purpose of analysis, the 27 patterns of question¬ 
naire response were coilipsed into the six categories de¬ 
scribed in Table 4. 

From an etiologic standpoint two types of relationship 
could be discerned In the first, a given factor was assessed 
prior to the onset of asthma or wheeze, and could therefore 
be considered predictive. In the other, the order of occur* 
rence of the fector and the onset of asthma or wheezing could 
not, from the data available, be shown to be predictive be¬ 
cause the assessment of both fecton was concurrent Most 
fecton found to be predictive are shown in Ikble 5 together 
with their relative risks. Aby concurrent associations for 
these variables are also shown. Of the perinatal factors the 
most prominent was sex of the child and the mother's age at 
birth of the child. Multifactorial analysis was done to explore 
whether social class or breast feeding might explain this latter 
relationship, but this was not the case. 

Of the fecton assessed at seven or U yean, the main ones 
predicting subsequent onset of asthma or wheezing were 
atopic conditions—eczema or allergic rhinitis—and (at 

12*8 


seven years only) periodic vomiting or abdominal pain. A 
history of pneumonia (at seven years) and whooping cough (it 
II years) were also predictive. Previous tonsillectomy or 
adenoidectomy reported at age seven years predicted onset 
in adolescence (though not when reported at 11 years). 

Those fecton which were concurrently associated with 
asthma or wheezing but not predictive are shown in Table 6. 
They mainly comprise upper and lower respiratory condi¬ 
tions but alio include fits or convulsions in the fint year (but 
not continuing into later Life), enuresis, headaches and one 
adverse socioeconomic factor^—sharing of one or more 
household facilities. 

Those fecton not associated with natural history are listed 
to Table 7. Notably, these include breast feeding, social 
class and a variety of todicaton of socioeconomic circum¬ 
stances and femily stress. 

Assessment of smoking in the household Iwas inadequate, 
available only for the mother while she was pregnant and for 
both parents when the child was 16 years old. Smoking to 
pregnancy was associated only with an increased relative risk 
of asthma or wheezing during the early yean offifeand smok¬ 
ing by one or both parents reported when the child was 16 
yean was not related. At 16 yean, the child's own smoking 
habit was unrelated to the presence of asthma or wheezing. 

Discussion 

The National Child Development Study was not designed! 
to examine the etiology of asthma and there are a number of 

kmmmr* WbrfcWwe on Eacaagy d Aetvna 
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Table &—Focton Concurrency As»ociated with Asthma or WAerzmg hut net Prodietioe 


Concurrent beton 

Overall V 

P value 

Relative 
risk of 1 

By r 

not ifter 

At 7 

not after 

Natural history 

<k7 

and after 

Ml 

onset 

12-16 

onset 

Assessed at 7 yrs. 

Household fecilities 

<0 006 

Shared inot shared 

u 

15* 

00 

1.0 

0 8 

Whooping ootigh ever 

<0 001 

Yes No 

1.4* 

1.2 

14* 

1.2 

1.3 

Throat/ear infections with 

<0 001 

Yes: No 

lit 

16 * 

1.47 

0.7 

1.0 

fever >3 in past yr 
Running can ever 

<000 

Yes No 

1.3* 

1.3 

09 

10 

1.2 

Fits or convulsions 

<0.001 

Bet: No 

! 2 

li8* 

2.7f 

1.0 

06 

to 1st year 

Wet by day after 3 yrs 

<0 004 

Yes. No 

1.2 

1.7* 

10 

1.5 

1.2 

, Wet by night after 5 yn 

<0 001 

Yes No 

1.3* 

1.2 

1.0 

1.2 

1.1 

Assessed at U yrs. 

Household facilities 

<005 

Shared:not shared 

1.0 

1.4* 

n 

0.8 

11 

Recurrent threat/ear 

<0.001 

Yes; No 

11 

1.0 

1.57 : 

1.7* 

11 

infections in past yr 
treated by Dr 

Discharging ears in 

<007 

Yes No 

1.2 

1.3 

10* 

1.6 

0 7 

past year 

Tons llvsden aids removed 

<0001 

Yes No 

1L2* 

1.3* 

1.2 

1,2 

10 

Eczema on examination 

<0001 

Yes No 

08 

11 

4j«7 

116 

2.1* 

(Dr V 

Recurrent headaches or 

<0.001 

Yes No 

12 

1L1 

1»57 

12 

11 

migraine past year 
Recurrent vomiting 

<0 09 

Yes: NO 

1.0 

1.5* 

13 

1.5 

10 

or bilious attacks in 
past year 









•PC0.05 


inadequacies in the nature and timing of both the assessment 
of asthma and wheezing and of etiologic factors Against this 
is the advantage that these dhtii relate to a national represent¬ 
ative sample and contain a substantial number of subjects 
foUowed-up over a long time. 

By including all children with reported asthma or wheez¬ 
ing, however mild, the present analysis may have missed 1 
associations that relate only to more severe asthma or 
wheezing, which is the main concern in medical practice: 
The data do, however, allow a simple grading of severity and 
this is being analyzed at present. 

Considering the logistics of such a national cohort study, 
die response rate for information about asthma or wheezing 
on all three occasions of 59 percent of the original NCDS 
cohort could be judged as successful. Nevertheless, this 
raises the possibility of bias, which has been examined in 
detail.* It would appear that this is unlikely to have biased our 
results for relative risks or incidence and prevalence esti¬ 
mates. At any particular age, the prevalence rates among 
children for whoiD we bad linked data were similar to die 
rates among those not seen on each occasion The 12-month 
prevalence rates observed at age seven years were similar to 
those of other population surveys which have included all 
wheezing ; illnesses. 

As far as etiology is concerned, the most important find¬ 
ings in this study are those relating to factors which predicted 
or did not predict the later onset of asthma or wheezing 
Among the perinatal factors a new and possibly important 
finding was that the risk of all natural history categories apart 
from persistent asthma or wheezing (reported on all three 


occasions) was increased in children of mothers who were 
under 20 yean of age at the birth of the child. This was 
independent of soda! class or breast feeding (which were 

Table 7— -Factor* Sot Foufd to B* Fiodietk* or 
Concurrently Amociatod with Asthma or W htxsn g 


Perinatal 

Birth weight 
Gestational age 
Parity 

Breast/bottle feeding 
Birth order 
Bank in fiunily 
Social clast 
Assessed at 7 

Crowding in household 
Number of children in household 
Tenure of a ccommodation 
Social clast 

Separation from mother 
In local authority care 
Absence of lone or more biological parents 
Previous measles 
Assessed at II 

Previous measles 
Social clast 
Assessed at 16 

Age at menarche 
Pubic hair rating (boys) 

Smoking oi child 

Smoking of parents rrr „ u- , 
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unassociated with natural history anyway). Further analysis 
found that the effect of maternal age existed within the 16 to 
19-yearold age group as well. This finding needs to be 
confirmed by other studies and we can offer do plausible 
theory to explain it. 

The increased risk of asthma or wheezing in boys agrees 
with other studies/ though our results differ from most in 
that the effect of male sex did not dimmish as the age of onset 
of asthma increased. 

. The question of whether breast feeding protects against 
childhood asthma is of great importance since, if true, it 
would offer insights into etiology and a method of prevention 
The evidence is patchy, but a p r ospective study by BUir* 
feund that asthma was more likely to persist to those who 
were bottle fed. Our results do not confirm this finding, nor 
eras any other effect of iufc&t feeding practice on natural 
felstory apparen t 

The association between natural history of asthma or 
wheezing and other atopic conditions confirms the abundant 
evidence from other prevalence and ca s e -control studies. 
Additionally, however; we have demonstrated that periodic 
abdominal pain or vomiting attach are also predictive and 
that headaches or migraine are an important concurrent asso¬ 
ciation, though felling just short of significance as a predictive 
fectot Such associations have also been observed to a 
separate prevalence stud/ and can no longer be regarded as 
speculative. We feel that elucidation of the nature of these 
associations is an important research priority. 

The last group of factors found to predict the onset of 
asthma or wheezing in adolescence were chest infections 
(pneumonia and whooping oough) and this finding has an 
important bearing on the question of whether and bw early 
childhood chest trouble j may predispose to chronic lung dis¬ 
ease in later life as indicated in a previous p r ospective* and 
retrospective study.* 

There are various explanations for the associations we have 
observed. The report of pneumonia or whooping cough may 
have been a mistaken diagnosis for what wu to reality 
asthma. Chest infection may have led to the later onset of 
asthma by creating some predisposition which remained 
lktent until adolescence. Both chest infections and asthma 
may have a common environmental cause or may be the 
result of a common predisposition via some load of general 
"chesty” tendency. Perhaps the asthmatic tendency itself 
could predispose to chest infections and to tome circum¬ 
stances toe chest infection might be expressed prior to the 
first attack of asthma. 

Data about wheezing symptoms and chronic productive 
cough have been collected from this same cohort at the age of 
23 years: Analysis of this additional information should pro¬ 
vide further important evidence concerning the origins of 
both asthma and chronic bronchitis. 

Conclusions 

The National Child Development Study is an important 
source of nationally representative longitudinal data. While 
not specifically designed to study asthma, analysis of toe data 
has elucidated a number of fectors that product toe subse¬ 
quent onset of asthma. These include male sex of the child, 
mothers age at child's birth, pneumonia, whooping cough, 
tonsillectomy/adenoidectomy, allergic rhinitis, eczema and 

HOi 


periodic abdominal pain/vomitttog attacks. 
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Occupational Asthma 

Moire Chen-Yeung, M B.,* end/een-Luc AfeJo, IfD.t 


This article reviews recent developments to the study of 
occupational asthma and implications for the overall under¬ 
standing of asthma. Occupational asthma Is a dtokal syn¬ 
drom a caused by many different agents. Contribution of 
studies of experimental inhalation,challenge using occupa¬ 
tional agents to the knowledge of asthmatic reactions and 
their mechanisms is discussed. Investigations in the occupa¬ 
tional environment into predisposing factors and per¬ 
sistence or recovery after exposure to an allergic agent or 
nonspecific irritant are revi e wed. Approaches to diagnosing 
asthma to toe occupational environment and to assessing 
functional impairment and disability are outlined. Direc¬ 
tions for future research are identified. 


Qtudies to occupational asthma have provided considerable 
^ tosight toto the various etiologfe fectors, possible patho¬ 
genetic mechanism and, to a certain extent, toe clinical 
course of asthma. For toe purpose of this presentation, 
occupational asthma will be defined as astoma caused by a 


•From the Respiratory Division, Department of Medicine. Yhn* 
ceuw General Hospital Utuwsjty of British Columbia. Vha- 
oouvr 

tDepartment of Chest Medicine, HOpital du Sacrg-Coeut. 
Moctreal Quebec. Canada. 
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Evans, D., Levison, M.J., Feldman, C.H., Clark, N.M., Wasilewski, 
Y., Levin, B., Mellins, R.B. "The Impact of Passive Smoking on 
Emergency Room Visits of Urban Children with Asthma" Am Rev Respir 
Pis 135: 567-572, 1987. 

ABSTRACT. Baseline data obtained from a study of 276 children 
with asthma from 259 low income families were analyzed to test the 
hypothesis that passive smoking is associated with frequency of 
emergency room (ER) visits, hospitalizations, and impaired pulmonary 
function. The data were analyzed using multiple regression 
techniques. We controlled for other variables that might affect 
the frequency of ER visits, including smoking by the children 
themselves and the presence of other irritants or allergens in the 
child's home. Passive smoking was positively associated with ER 
visits (pcO.Ol):, but not with hospitalizations or abnormalities in> 
pulmonary function. The frequency of days with symptoms of asthma 
per month was also directly associated with ER visits (p<0.02). 
The estimated mean annual increase in ER visits attributable to 
the presence of one or more smokers in the household was 1.34+0.50, 
an increase of 63% over nonsmoking households. The estimated annual 
health care cost for emergency care of children with asthma that 
can be attributed to passive smoking is 92 dollars (95% confidence 
interval from 24 to 160 dollars) for families with I or more 
smokers. 
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The Impact of Passive Smoking on Emergency Room Visits 
of Urban Children with Asthma 1-3 


DAVID EVANS. MOSHE J. LEVISON, CHARLES H. FELDMAN. NOREEN M. CLARK, 
YVONNE WASILEWSKI, BRUCE LEVIN, and ROBERT Bi MELLINS 


SUMMARY BmaHha Oataobtainad from • atutfy of mcNUmn wltt aatfm from 2 U low income 
kfflWMiM M h y p otri—la thitpMhN molting tt —o c l fd erWri frequency 

of emafgancy room (Eft) vtatta, heepttatttatione, and U wpa*rod pulmonary function. Tha data warn 
anafypad uelng multiple regression techniques. We controtted for other veriabiae that might affect 
the frequency of Ell vialt* Including emoting by the children themeeNesiand the preean c iof other 
kit ten ta or s H er q en s in tha chUrfa homo. Passive amount was poaWaafy associated with ER v*eM* 
(p < am), but not with hoapftaHzaOona or abnormalities m pulmonary function. Tha frequen c y of 
days with symptoms of asthma par month woa also directly associated with Eft visits (p < 0 . 02 ). 

The eedmeied mean annuel mosses k> Eft visrtB a ttri bu tab le lo the p rasa nce of one or mors emcAsrs 
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3mm am W¥ acspot om rmr. iMiW-cn 


Sixty-three percent of the families received 


Introduction 

Passive smoking has been associated 
with a variety of harmful effects on chil¬ 
dren 'S Itings. These include increased oc¬ 
currence of respiratory illness (1-6). im¬ 
paired pulmonary function (7); and in¬ 
creased mortality (8). In addition, passive 
smoking has been associated with in¬ 
creases in visits to the physician (8), 
hospitalizations (8-10), and disability 
tdays (11). 

.On the basis of these studies, it is logi¬ 
cal to expect that lungs hypersensitive to 
irritants may be even more vulnerable to 
<the effects of passive smoking. Because 
asthma is a disease characterized by air¬ 
ways more reactive to irritants than nor¬ 
mal, recent investigations have explored 
the impact of passive smoking on mor¬ 
bidity and pulmonary function in pa¬ 
tients with asthma (12-18), Although the 
Findings do not all demonstrate impaired 
health, there is evidence that passive 
wwking has harmful effects in children 
and adults with asthma; including m* 
creased incidence of asthma (12), exacer¬ 
bation of symptoms (13); impairment of 
pulmonary function (16), and increased 
tensnivity to histamine (18). The effect 
of passive smoking on health care use by 
children with asthma, however, has not 
yw been studied. 

We considered it important to exam¬ 
ine this question because of the burden 
^ frequent emergency room (ER) visits 
uid hospitalizations for childhood asth- 
®2 place on the family and the health 
^ system (19,20). Our study of theim- 
of health education on asthma man- 
Uement skills of the family and emer¬ 
gency health care use by children with 
asthma (21 -23) provided an opportunity 
^ study this question! Wc hypothesized 
JJj* 1 there would be a direct association 
^^een smoking by family members and 
l oe frequency of the child’s ER visits and 
hospitalizations for asthma. Inad- 
^tion, we hypothesized that passive 
Poking would be associated with im- 
pulmonary function! 


Recognizing that factors other than 
passive smoking can also affect the fre^ 
quency of health care use; we also ex¬ 
plored the effect of 10 groups of vari¬ 
ables that could influence this use 
(19-31), These factors, which are listed 
in Appendix 7, were included in the data 
analysis to control for their effect on the 
relationship between passive smoking 
and health care use as well as to identi¬ 
fy additional variables that might be 
influential. 

Mothoda 

Study Population 

The study sample was composed of 276 chil¬ 
dren from 259 low income families who were 
receiving health care for asthma in outpatient 
clinics at 4 New York City hospitals. Children 
were enrolled in the study if they met all the 
following criteria: a diagnosis of asthma by 
a physician, at least 1 wheezing episode in 
the previous year, at least 1 clinic visit for 
asthma in the previous 12 months, and age 
between 4 and 17 yn Informed, written con¬ 
sent was obtained from the child’s parent. The 
study was approved by the institutional com¬ 
mittee on human research. Fifty-five percent 
of the children were Hispanic, 38 W were non- 
Hispanic blacks, and 7ba were white; Asian, 
or native American. Sixty percent of the chil¬ 
dren were male, and the mean age was 9.9 ± 
0.20 yr (unless otherwise indicated, the data 
are reported as the mean ± SEM), Ninety- 
three percent of the adult respondents to the 
enrollment interview were female and 67 
of the households were headed by females, 


public assistance. 

Because no community-wide survey was 
conducted] we do not know how well the study 
sample represents the general community 
population of low income children with asth¬ 
ma served by the 4 hospitals. Preliminary 
results from our own survey of families who 
had children with asthma attending public 
schools in the referral area of Babies Hospi¬ 
tal (1 of the 4 hospitals in the original study), 
however, suggest that children in the clinic 
sample used the ER more frequently and were 
hospitalized more often than the children in 
the school sample The clinic sample averaged 
2.27 ± 0.21 ER visits per year, whereas the 
school sample averaged 0.86 ± 0.17 visits. 
This suggest* that children in the current study 
may have more severe asthma and thus use 
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emenency health care resources more fre¬ 
quently than the general community popula¬ 
tion of low income children with asthma. 

There were 77 children (28*t) in the study 
population who had missing data for 1 or 
more of the 3 Variables in the final regression 
model; 8 additional children were eliminated 
from the analysis because they themselves 
were smokers. The results are reported for the 
remaining 191 children. We compared the chil¬ 
dren with missing data with those with com¬ 
plete data to explore the possibility of bias. 
The children with missing diu made fewer 
ER visits (1.42 ± 0.30 versus 2.50 ± 0.24; 
p < 0.01), but did not differ from children 
with complete data with respect to passive 
smoking or frequency of symptom days, On 
soriodemographic indices, children with miss¬ 
ing data were younger (6.6 ± 0.8 yr versus 
9.9 ± 0.2 yn p< 0.01), but did not differ from 
the others with respect to sex, ethnicity, or 
socioeconomic status. We have; no evidence 
to suggest that the differences observed would 
create bias, iie., a different relationship among 
the study variables in the 2 groups of children. 

Variables 

The dau included in the analysis were drawn 
from several sources: separate baseline inter¬ 
views with the child and with the child’s par¬ 
ent or guardian, hospital records of emergency 
health care use in the year prior to the inter¬ 
view, and tests of pulhvonary function. The 
ER visits and hospitalizations for asthma were 
counted by reviewing medical records of study 
children from the 4 participating hospitals. 
To examine the possibility that t he study sam¬ 
ple was making significant use of health ser¬ 
vices at hospitals not participating in the 
study, we reviewed Medicaid records of total 
health care use by the 88 families in the study 
who were receiving public assistance. Only 6 
children (7*») made any ER visits and only 
I child (i*#) was hospitalized in a nonpar¬ 
ticipating hospital during t he baseline year. 
We concluded that the hospital record review 
did not significantly underestimate ER use 
or hospitalizations for asthma. 

Pulmonary function testing was conducted 
during a random clinic visit in the year after 
the baseline interview. A waterless wedge spi¬ 
rometer (Jones Medical Instrument Co.) was 
used to measure 3 factors: FEV,, peak expi¬ 
ratory How rate (PEFR), and mean forced ex¬ 
piratory flow during the middle half of the 
forced vital capacity (FEFi**»«). Each child 
repeated the measurement 3 times, and we 
used the highest values in the analyses. Dau 
are reported both as raw scores and as a per¬ 
centage of predicted normal valiies (32). 

Passive smoking by the child was measured 
by asking the parent who was interviewed if 
he or she or anyone else in the house smoked. 
Passive smoking was given a score of zero if 
no one in the house smoked; and a score of 
1 if the respondent or someone else in the 
house smoked. Dau to measure the child's 
dose of passive smoking was not collected! 
nor was paternal or maternal smoking as¬ 
sessed. To control for active smoking we asked 


children, after guaranteeing confidentiality, 
if they ever smoked cigarettes, and the 8 chil¬ 
dren who said they did were removed from 
the analysis. 

We did not obtain data on the presence or 
use of gas stoves. According to estimates by 
the public utility serving New York City, how¬ 
ever, more than 99** of the families in our 
referral area use gas stoves. Therefore, it is 
unlikely that variations in nitrogen dioxide 
exposure because of the presence or use of 
gas stoves affected the frequency of ER visits. 

Statistical Analysis 

We used multiple regression techniques to test 
the hypothesis that passive smoking was as¬ 
sociated with the frequency of ER visits and I 
acute hospitalizations for asthma and with 
decreased levels of pulmonary function: A 
second goal of the sutistical analysis was to 
discover whether any additional variables were 
significantly associated with health care use 
or with pulmonary function. A split sample 
procedure was usedIto evaluate the reliability 
of the E R visit model. The entire study popu¬ 
lation was randomly divided into 2 halves. 
Using the first half of the sample, we devel¬ 
oped a regression model that fit the dau best 
by minimizing the estimated standard devia¬ 
tion of regression. In addition to passive 
smoking, 34 other variables (see Appendix 
I) were entered into the regression model using 
a backward elimination procedure. Because 
the number of variables was large in relation 
to the number of cases, the variables were en¬ 
tered sequentially in groups of 10 or less. 
The strongest predictors were retained and the 
weaker variables were eliminated until all 
the variables Had been included in the regres¬ 
sion and the best fitting model obtained. 

The reliability of this model was evaluated 
by applying it to the dau from the second 
half of the sample. We looked for consistency 
in the magnitude and direction of the regres^ 
sion coefficients across the 2 samples. The 
variables included in the final model had this 
consistency. Finali values for the regression 
coefficients were obuined by applying the 
model to the full study sample. The associa¬ 
tion of specific variables with frequency of 
health care utilization was evaluated by the 
sutistical significance of their regression 
coefficients in the final modelling the full 
study sample. Sutistical significance was de¬ 
fined as p < 0.05 using a two-tailed test, 

There were 5 pairs of siblings among the 
191 children who had complete dau for the 
variables in the regression model; these sib¬ 
lings shared a common environment with re¬ 
spect to passivesmoking and other variables. 
We assumed! however, that the emergency 
health care use and pulmonary function lev¬ 
els of siblings were sutistically independent 
given the variables controlled in the model. 

Because the distribution of ER visits was 
skewed toward the upper tail, we applied the 
square root transformation (y - y/H ) to ap¬ 
proximately normalize the distribution. The 
regression analysis was conducted using the 
transformed scores. When final regression 


models using Iran formed and umransforme 
ER visits were compared, there was no u% 
nificant difference in the coefficients of thi 
predictor variables or in the distribution 0 
the residuals, so for simplicity the finding 
are presented using untransformed 1 scores 

Afterthe findings from the final regressio 

model were obtained^ we examined the dir 

tributions of the predictor variables and th 
residuals from the model. Observation of E 
visit frequency plotted against frequency c 
days with asthma symptoms per month ind 
cated that the relationship between these var 
ables was curvilinear. To adjust for this, * 
performed a logarithmic transformation c 
the symptom days score (x' - log (1 + x 
and found that the transformation improve 
the fit of the linear regression model to tf 
dau. We also tested for interaction betwee 
passive smoking and the frequency of symi 
tom days, but no interaction was found. 

Upon examination of the residual scon 
(observed ER visits minus predicted ER visit 
from the normal regression model, we note 
that 9 cases (5*0 were in a skewed upper u 
of the distribution, more than 2 standard de% 
ations above the mean. Because the norm 
regression model assumes normally distri 
uted errors, we explored other regressic 
models that allow skewed count dau disti 
buttons in order to assess the validity of tl 
observed significance levels of the coeffider 
for passive smoking and days with asthn 
symptoms in the normal regression modt 
A geometric regression model was fined 
the dau by maximal likelihood estimatio 
and the results confirmed the significance 
the coefficients (33. 34). 

We also conducted a path analysis (35, 3 
to explore causal relationships among the va 
ables associated with ER visits, Path analys¬ 
is an interpreution of the relationships b 
tween the variables based on 2 assumption 
(/) that a weak causal order among the va. 
ables is known, andi(2) that the relationshi 
among the variables are causally closed, 
weak causal order means that although X m 
or may not affect Y. Y cannot affect X. Cau: 
closure means that X and Y are causally dos 
to systematic outside influence with resp< 
to their covariation. The path coeffidents e 
standardized regression coeffidents obtain 
by regressing each variable in the model i 
all the variables that are assumed to cau 
it. The logarithmic transformation of da 
with asthma symptoms was used in the pa 
analysis. 

Roautts 

Emergency Room Visits 
Children in the study sample made; 
average of 2. 50 ± 0.24 ER visits per ye; 
The ER visits ranged from zero to 2 
but 75of the sample made 3 or le 
visits per year. The results of the regre 
sion analysis are presented in table 
Only 2 variables, passive smoking ar 
the frequency of days with asthma sym 
toms per month, were significantly a 
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TABLE 1 

regression coefficients of variables associated with er visits* 
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households where only other people 
smoked, and households where both the 
caretaker and another person smoked. 
No sigificant difference was observed 
among the 3 categories ofi smoking 
exposure: 

Children in the study sample had an 
average of 8.86 ± 0.76 days with asthma 
symptoms per month. The frequency of 
symptom days per month was also sig¬ 
nificantly usociated: with ER visits (u- 


,-aociatedwithERvisits.The variable most 
strongly associated with ER visits was the 
^presence of smokers in the household: 
Fifty-three percent of the adult respon¬ 
dents indicated that they or another 
household member smoked. The mesur 
frequency of annual ER visits observed/ 
for childien from smoking households 
was 3.09 ± 0.40, and the mean for chil¬ 
dren from nonsmoking households was 
g.83 ± 0.29. Using the regression equa¬ 
tion shown in table 1, the prediaed an¬ 
nual frequency of ER visits, for the mean 
frequency of asthma symptoms (8.86 ± 
0.76 days per month), was 3.46 ER visits 
for children exposed to passive smoking, 
but only 2.12 for children who were not 
^exposed. The predicted increase in an¬ 
nual ER visits attributable to passive 
Nmoking was 1.34 * 0.30 visits (table 1), 

increase of 63%. The distribution of 
annual ER visits by children exposed to 
passive smoking is compared in figure 
1 with the distribution of ER visits by 
children from households without 
smokers. The histogram shows the posi¬ 
tive association between passive smok¬ 
ing and ER visits. 

We explored the effect of recoding the 
smoking variable to reflect the presence 
of 2 or more smokers in the household. 


There were 20 households with 2 or more 
-amokers: children from these families 
averaged 3.15 ± 0.90 ER visits per year 
compared with 3 .07 ± 0.43 ER visits for 
children from households with only 1 
fStnokei. The difference between these ob¬ 
served frequencies was not significant, 
and inclusion of this category of more 
intensive passive smoking exposure did 
not improve the fit of the regression 
model. 

We were not able to assess directly the 
independent effects of mothers’ and 
fathers’ smoking behavior. Eighty-seven 
percent of the respondents, however, were 
either the child’s mother or a female rel¬ 
ative who had assumed the role of the 
child’s principal caretaker.Because the fa¬ 
ther was often not present in the home, 
we reasoned that a comparison of smok¬ 
ing by the principal caretaker and by 
other people in the household would be 
an appropriate substitute for maternal 
and paternal smoking in this population. 
We eliminated the 24 cases in which the 
respondent was a male or was not the 
child’s everyday caretaker, and compared 
the frequency of the childYER visits in 
3 groups: households in which the prin¬ 
cipal caretaker was the only smoker. 


« » 



ble 1). This association was curvilinear: 
as symptom days increased, the corre¬ 
sponding increases in ER visits grew 
smaller. Children with low frequency 
(zero to 1 day) avenged 1.73 ± 0.33 
visits; with moderate frequency (2 to 15 
days), 2.65 ± 0.43 visits; with ihigh fre¬ 
quency (16 to 31 Idays), 3.39 ± 0 j 6 O visits. 
The distributions of annual ER visits by 
children with Ibw, moderate, and high fre¬ 
quency of symptom 1 days are shown in 
figure 2: The histogram shows the posi¬ 
tive association between frequency of 
I wheezing days and ER visits. 

Because passive smoking has been as¬ 
sociated with increases in the occurrence 
of symptoms of asthma (12,13; 18k we 
reasoned that there could be 2 wayj,in 
which passive smoking affects ER visits. 
The first is a direct effect of smoking on 
ER visits. The second is an indirect ef¬ 
fect in which passive smoking increases 
the frequency of days with asthma symp¬ 
toms, which in turn increases ER visits, 
to evaluate these effects, we estimated 
a simple path model lin which we assumed 
that passive smoking was an exogenous 
variable that had both adiiect effect on 
ER visits and an indirect effect on ER 
visits through frequency of days with 
asthma symptoms. A path analysis of the 
effects of the variables in this model is 
presented in figure 3. The results show, 
, that the effect of smoking on ER visits 
is almost entirely direct, with a path 
(^Coefficient of 0.19. Passive smoking has 
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no signifcant effect on the frequency of 
dav s with asthma symptoms(-0.07) and 
no indirect effect through symptom days 
on ER visits (-0.07 x 0.17 - -0.01). 

To rule out the possibility that the as¬ 
sociation of passive smoking with ER 
visiu was due to some other variable, we 
conducted a regression analysis to iden¬ 
tify any variables that might cause both 
increased smoking by family members 
and increased ER visits by the child with 
asthma. We found two-ethnicity ahd 
employment status-that had significant' 
associations with smoking, but both vari¬ 
ables had nonsignificant, inverse rda- 
tionships with ER visits. Black families 
had more smokers than did Hispanic 
families, but made fewer ER visiu. Fam¬ 
ilies with I or more members employed 
full time had more smokers than did fam¬ 
ilies without a wage earner, but also made 
fewer ER visits. Thus, neither variable 
had a significant effect on jffi refition-: 
ship^etween passive smoking anaER 

To explore the possibility that non¬ 
-smoking paienu were moire health con- 
■ adous and followed more careful preven¬ 
tive measures that resulted in fewer’ER 
visits, we examined a subindex ofpreven- 
live measures drawn from the indexMbf 
•family asthma self-management ncdhifcr 
sties (23), but found no associations WRB 
/passive smoking or with ER visiu. V 

Hospitalizations 

Seventeen percent of the children in the 
study sample had been hospitalized dur¬ 
ing the year prior to enrollment in the 
study, the mean number of hospitaliza¬ 
tions was 0.20 ± 0.04. Passive smoking 
was not significantly associated with an¬ 
nual frequency of hospitalization. Only 
2 variables, the number of the childTs sib¬ 
lings with asthma (regression coefficient^ 
0.16; p < 0.05) and the frequency of 
missed outpatient clinic appointmenu 
(regression coefficient, -0.21; p < 0.01), 
were significantly associated with hos¬ 
pitalizations. 

Pulmonary Function 

The mean valbe for WFEV,,in the study 
sample was 72 ± 2*1*. The mean pulmo¬ 
nary function scores presented in table 

2 indicate that passive smoking did not 
have a significant effect on any of the 

3 indicators of pulmonary function stud 1 
ied. A regression of ftFEV, on the vari¬ 
ables measuring sociodemographic sta¬ 
tus, disease characteristics, allergens and 
irritants in the home, and familial his¬ 
tory of asthma indicated that none of 
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these factors was significantly associated 
with WFEV,. 

Health Cane Costs 

To assess the impact of passive smoking 
on health care costs for children with 
asthma; we estimated the cost of an ER 
visit to the participating hospitals dur¬ 
ing the study period: The average cost 
of an ER visit, including medications, 
was 69 dollars. Multiplying this cost by 
the number of Idditional ER visiu at- 

coniwciK* ujo to 

.332), tl y. ffiriau ra 'additional beUth 
, carect^rortmergency care for asthma 
,was92 ± 68 dollars per year (95^« cpn- 
4tdence interval from 24 to 160 dollars) 
^or families,.with. 1 or more smokers in 
urban, minority popu- 
oh. 

Otacusalon 

The association between smoking in the 
child’s home and the frequency of ER 
visiu is based on parenu’ reports of 
smoking behavior and should be inter¬ 
preted with some caution. No objective 
evidence of smoking behavior by house¬ 
hold members was collected, nor was any 
attempt made to demonstrate that chil¬ 
dren had significant levels of exposure 
to tobacco smoke: The proportion of 
respondents in the study sample who said 
they smoked (349k) is identical to the 
proportion of smokers among females 
between 21 and 44 yr of age reported in 
a recent nationwide survey (37). If in 
fact, some respondenu who did smoke 
concealed this information, the effect 
would be to diminish the observed as¬ 
sociation between smoking and ER visits: 

The association between passive smok- 
,4ng and ER visiu is a strong one. The 
'. presence of even 1 smoker in the housfe- 
^hold increased the annual frequency of 


the child^s ER visiu by 6390 The fr 
quency of days with asthma symptor. 
per month was also significantly a 
sociated with ER visits. There was, ht* 
ever, no relationship between passi 
smoking and the frequency of days wit 
asthma symptoms. This finding is pu. 
zling because one mechanism by whic 
passive smoking can increase ER visit 
is by increasing the frequency of syntf 
toms, and it raises the question o 
how passive smoking affecu ER vis: 
frequency. 

One possibility is that there are meas 
urement errors in parenu’ perception o 
the child’s symptoms. Low level asthm. 
symptoms may be difficult to notice, o 
like other common symptoms, may sim 
ply be uken for granted and thus under 
reported. An alternative possibility is sug 
gested by the well-established finding tha: 
people with asthma can have air-flow ob¬ 
struction without experiencing symp¬ 
toms of breathlessness, and that at any 
given level of obstruction, reports of 
breathlessness vary considerably (38-40). 
Children themselves may not notice or 
report symptoms to their parents, thus 
obscuring the association between pas¬ 
sive smoking and chronic symptom fre¬ 
quency. Furthermore, in a study of adulU 
with asthma, Burdon and coworkers (40) 
found that patienu with increases in _ « 
baseline air-flow obstruction-a charac- W 
teristic of our sample with mean 9WTE V, w 
equal to 72V»-were less able than pa- Cv 
tients with normal baseline air fiOw to W 
detect breathlessness in response to a 
histamine challenge: 00 

Recent findings that link passive smok- O 
ing, histamine reactivity, gml reduced Q) 
perception of breathlessnes&however. rn 
suggest a more complete explanation for 
the association of passive smoking with ^ 
ER visiu without a corresponding iri- 
tcrease in chronic symptoms. First, Knight 
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and Breslin (18) found that expcrimen- 
tally controlled passive smoking in¬ 
creased sensitivity to histamine challenge 
in patients with asthma after a 4-h period; 
well after pulhnonary function returned 
to normal. They suggest that passive 
smoking sensitizes the airways to react 
more strongly to other sources of iixita^ 
tion and thus potentiates acute episodes 
that would not otherwise have occurred; 
.Second, Burdon and coworkers (40) ob¬ 
served that subjects with asthma who 
were more responsive to histamine chal¬ 
lenge were less able to detect breathless¬ 
ness. A logical extension of these two 
findings is that chronic passive smoking 
may reduce the ability to detect breath¬ 
lessness by increasing airway sensitivity 
30 histamine: Thus, in the absence of 
other asthma triggers that start an acute 
episode, the frequency of reported symp¬ 
toms may decrease among children chron¬ 
ically exposed to tobacco smoke We 
speculate that if another trigger does pro¬ 
voke an acute episode, the reduction in 
ability to recognize breathlessness is likely 
to result in delayed treatment, thus add- 
ing to the severity of the episode and the 
likelihood of eventually requiring emer¬ 
gency medical treatment. These2cffects 
may thus account for both an increase 
in acute episodes leading to ER visits and 
a lack of observable change in chronic 
symptoms. 

Although passive smoking was as¬ 
sociated with ER visits, it was not as-' 
soriated with impairment of pulmonary 
function. This finding is not inconsistent 
with the mechanism proposed above be¬ 
cause increased reactivity to histamine 
challenge is often present in patients with 
normal baseline pulmonary function 
(41). The lack of association between pas¬ 
sive smoking and hospitalizations, how¬ 
ever, does raise questions about the pro¬ 
posed! histamine reactivity mechanism 
because heightened airway reactivity and 
reduced awareness of breathlessness 
would result in more severe episodes that 
receive delayed treatment; this in turn 
*ould be expected to result in increased 
hospitalizations. 

This study provides evidence that pas¬ 
sive smoking by children living in house¬ 
holds with 1 or more smokers is signify 
^tly associated with increased use of 
^^orgency health care service*. Health 
^ providers can help prevent ER visits 
^ong children with asthma, and thus 
^duce health care costs, by explaining 
l he association between smoking and ER 
v * Slls to family members, encouraging 
town not to smoke, and referring them 


to smoking cessation programs. Al¬ 
though we have no direct evidence that 
passive smoking heightened airway reac¬ 
tivity or reduced recognition of breath¬ 
lessness in our study sample, such changes, 
if present, would provide a plausibk ex¬ 
planation for our findings. We think that 
research to explore these possibilities is 
worthwhile. 

Appendix 1 

Additional variables included in the analysis: 

I. An index of allergens and irritants in 

the home 

III Parents* report of the child’s average 

monthly frequency of days with 

symptoms of asthma. 

IIIl Family management practices. 

Frequency of problems adhering to 
medication schedule 

Frequency of missed clinic appoint¬ 
ments. 

An index of self-management activi¬ 
ties used to control asthma. 

An index of criteria for deciding if 
medical help is needed to manage 
asthma symptoms. 

Parents’ level of con fidence in ability 
to manage asthma. 

IV Coverage of child by Medicaid. 

V. Nonemergency care. 

Parents’ rating of acceptability of 
outpatient clinic wailing time. 

Parents’ satisfaction with amount of 
information about asthma pro¬ 
vided by outpatient clinic physi¬ 
cian. 

Continuity of care in clinic 

Frequency of parents’ questions to 
physician. 

VI. Sododemographic variables. 

Sex of child. 

Age of child. 

Age of parent/guardian. 

Ethnirity/race. 

Employed person in household. 

Mother’s employment status. 

Mother’s years of education. 

Mother’s marital status. 

Number of people in household! 

Number of people per room. 

Tblephone in household. 

Change of residence in last five years. 

VII. Health beliefs. 

Health locus of control scale. 

Effectiveness of medicine in prevent¬ 
ing attacks. 

Seriousness of child’s asthma. 

Belief that mild attacks require hos¬ 
pital or clinic visit. 

Belief that asthma is more fright¬ 
ening than other diseases. 

Belief that asthma can lead to other 
health problems. 


Villi Social support. 

Number of adults in household who 
help care for child’s asthma. 

IX. Stress during asthma attacks. 

Parental fear child might die during 
most recent attack. 

X. Family history of asthma. 

Parental history of asthma. 
Siblings with asthma currently. 
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ABSTRACT. Forty-eight wheezy infants were followed up for 25 to 
44 months. These infants were classified into three groups: those 
with asthma (developed asthma later), the wheezy group (had 
successive wheezing episodes), and the non-wheezy group (grew out 
of the wheezy episodes). 

Serum IgE levels at the first visit were not 
significantly different in the three groups, but the frequency of 
exposure to cigarette smoke was higher in the asthma and' wheezy 
groups than in the nonwheezy group. 
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ABSTRACT 

Forty-eight wheezy infants were followed up for 25 to 
44 months. These infants were classified into three groups: 
those with asthma (developed asthma later), the wheezy 
group (had successive wheezing episodes), and the non- 
wheezy group (grew out of the wheezy episodes). 

Serum IgE level* at the first visit were not significantly 
different in the three groups, but the frequency of exposure, 
to cigarette smoke was higher in the asthma and wheezy 
groups than in the nonwheezy group. 


INTRODUCTION 

Moat wheezy infanta grow out of wheezing 
episodes in childhood! But soma wheezy in¬ 
fants will have recurrent wheezing attacks in 
childhood or become asthmatics. 

It is important for clinicians to anticipate 
the prognosis of the wheezy infanta, if pos¬ 
sible. We followed up the wheezy infants for 


a couple of yean; and we were aware of the 
fact that passive smoking worsens the prog¬ 
nosis of wheezy infants. 


MATERIALS AND METHODS 

We selected 66 nonfebrile wheezy infants 
less than 3 yean old who had no dyspnea 
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typical of asthma. The questionnaire (Figure 
l) was filled out by the doctors during the in¬ 
terview with the mothers. At the first visit, 
venous blood was drawn for hematology and 
determination of serum IgE. The state of 
wheezing was reevaluated 25 to 44 months 
later by examining the medical chart or by 
telephoning the mothers. Reliable informa¬ 
tion was obtained in 48 cases (33 boys, 15 
girls). 

Serum IgE levels were assayed by the 
ELISA method with the Phadezyme Kit 
(Pharmacia). Serum IgE levels were com¬ 
pared with the old matched mean value for 
healthy infants by Furukawa et al. (l), and 
the level was judged as high when the level 


was a standard deviation higher than the 
mean value, and extremely high when the 
level was two standard deviations higher 
than the mean value. 

.' The infants who had more than 5% periph¬ 
eral blood eosinophils were diagnosed as 
eosinophilic. 

Comparability of the groups was evaluated 
by the chi square test, Fischer’s exact test, or 
Student’s t test. 


RESULTS 

The mean age at the first visit was 14:9 a 
8.6 months (mean ± SD). The infants were 


Name 

Date 

IgE (ELISA): 
Hematology WBC: 

1 . Major allergy 

in relatives: + - 

2. Minor allergy 

in relatives: + - 


Sex M. F. 
Age 

IU/tnl 

Eo: 


Birthday 


Atopic dermatitis v 
Asthma, rhinitis J 
Recurrent urticaria ' 

Urticaria 

Adverse drug reaction 
Season: 


3. Past history of wheezing: + - Initial age: Season: 

4. Allergic past history 

Eczema: + -, Allergic rhinitis: + Recurrent urticaria: + - 

5. Past history of food allergy: + - 

6. Fever with wheezing: + - 

7. Birth weight: g 

8. Disturbances at birth: + - ( ) 

9. Start of formula milk: month(s) 

10. Start of fruit juice: months 

11. Feeding method: breast formula 

12. Vaccination history: 

13. Symptoms at first visit: Wheezing (+-), Fever (-f-) 

14. Smoking habits in fam%: Father (++ + -), Mother (++ + -), Others C++ + -) 


Figure Jl Qutctumniirt compWud in inUrvivwr with th* motbtn of tht w h tm f *tufn U. 
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Prognosis of Wheezy Infants 

classified into three groups: The first (the 
asthma group) included 12 wheezy infants 
who were diagnosed later as asthmatic. The 
second group (wheezy) comprised nine wheezy 
infants who still had wheezing episodes in the 
last year of the observation period. The third 
group (nonwheezy) included 27 infants who 
had no wheezing episodes in the last year of 
the observation period. The infants' mean age 
did not differ significantly between the groups 
(Table 1). 

The findings in each group are summarized 
in Table 2. The statistical differences between 
die groups were calculated. Hyperglobuline- 
mia E levels, family history of allergy, history 
of wheezing and of allergic diseases, distur¬ 
bances at birth, breast feeding, and fever 


Table 1. Mean Age of Each Croup 


CROUP 

INFANTS 

MEAN ACE (mol 

Asthma 

12 

18 3 * 9 4 

Wheezy 

9 

14i0 * 7.1 

Nonwheezy 

27 

13 7 * 8.S 
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episodes with wheezing were not different 
statistically between the groups. Eosinophilia 
was more frequent in the asthma group than 
in the other groups: infants in the asthma and* 
wheezy groups livedPwith family memberT 
who smoked heavily. The mean age when the 
initial wheezing episode occurred was greater 
in the asthma group than in the other groups. 


DISCUSSION 

Some investigators have reported that IgE 
levels in cord blood or in infants predict the 
development of atopic diseases in later life 
(2-4). Our findings show that IgE levels in 
wheezy infanta do not predict die develop¬ 
ment of asthma or continuation of wheezing 
episodes. On the other hand, eosinophilia was 
more frequent in the asthma group than in 
the other groups. Considering these two find¬ 
ings, asthma may develop through a non-IgE- 
mediated allergic process. But this cannot be 
concluded only by our findings: 


Table 2. Clinical Features of Each Croup 



HIGH IgE 

extremely family 

HIGH IgE EOSINOPHILIA HISTORY 

HISTORY OF 
WHEEZING 

HISTORY Of 
ALLERGIC 
DISEASES 

11 Asthma group 

5/11 

1/11 

VII 

8/12 

9/12 

7/12 

2. Wheezy groi*> 

48! 

2/8 

0/7 

6/9 

8/9 

4/9 

3. Nonwheezy group 

6/26 

4/26 

2/24 

12/27 

20/27 

10/27 

- 

umcifikck 







(1 ♦210 

NS 

NS p 

- 0 05 

NS 

NS 

NS 

1/2 


P 

• 0.025 




1/3 


P 

• 0.006 










ACE Of 



FORMULA 



FEVER 

INITIAL 


DISTURBANCE MILK 


SMOKING 

WITH 

WHEEZING 


AT WKTH 

< 1 mo OLD 

IN FAMILY 

WHEEZING 

(mol 

1. Asthma group 

1/12 

6/11 


9/10 

2/11 

14.5 * 8.7 

2. Wheezy group 

2/9 

3/9 


8/8 

1/9 

9.0 * 6.0 

3. Nonwheezy group 

3/27 

13/26 


13/22 

S/26 

8 1 * 8:1 

Differences 







(14-21/3 

NS 

NS 


p - 0.01 

NS 


1/2 V ... 






JU&0.1 

1/3 






p < 0.0S 
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The fact that parental smoking affects 
childhood airway diseases has been reported 
by others (5,6X But it is not clear whether 
parental smoking increases the morbidity of 
infantile asthma. Our findings showed that 
the infanta in smokers’ families had sue;* 
eessivs wheezing episodes or«*develop4d, 
«sthma more frequently. Accotdinglv^wt cti{ 
conclude that passive smoking inhibit* the 
outgrowing of w heez ing in infimts. We could 
not identify the mechanism by which passive 
smoking affected the infantile airways, but 
we should advise the families whose infants 
have wheezing episodes to stop smoking. 


2 Orgel HA. Hamburger. RN, Baxarel M. Como H. 
Groebong T. Lenoir M, MiUor JR. Wallace W: 
Development oflfE end allergy in infancy. ./Allergy 
Clin Immunol 56:296-307, 1975. 

3. Kjellman N: Predictive values of high IfElevel* in 
children. Acta Paediotr Scand 53:465-471, 1976. 

4. Croner S, Kjellman N-IM, Eriksson B. Roth A: IfE 
screening in 1701 newborn infants and the develop¬ 
ment of atopic disease dunnf infancy. Arch Du Child 
57 364 - 366. 1982 

5. Ftrfuaaon DM. Hons BA, Horwood LJ: Parantal 
smokinf snd respiratory iUnsas. dunnf early 
childhood: A ex year longitudinal study. Ptdiatr 
Pulmonol 1: 99-106. 1905: 

6. Gortmaker SL. Walker DK. Jacobs FH, Ruch-Roaa H: 
Parantal smokinf and the risk of childhood asthma. 
Am /Pub Health 72*74 - 579,1982. 
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SUMMARY: Evidence of prolonged exposure to cigarette smoke was 
sought in a group of 86 children aged five years and undter with 
moderately severe asthma, and in 1199 infants from a mixed 
background population of Armed Service and civilian families. 
Asthmatics with a normal serum IgE (less than + ls.d. for age) 
made up almost half of the cases, and, compared with those with an 
elevated serum IgE (+ ls.d. for age or more), a greater proportion 
were male, had experienced prolonged exposure to cigarette smoke, 
were from Service families and already had fixed chest deformity. 
It is suggested that, in addition to facilitating the expression 
of asthma in young potential atopies, passive smoking may be an 
important contributory cause of the more severe disease reported 
in the so-called 'intrinsic' group. Perhaps the burden of illness 
and the extent of exposure noted in this survey will prompt renewed 
efforts to be made to discourage smoking in families, particularly 
two years before and for at least five years after the birth of a 
child. 
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Passive smoking, potential atopy and asthma in the first five years 


C R Kershaw MRCPDCH Royal Naval Ho*pitcUHo*lar, Gotport, Hampshire 


KrywonU asthma, puatva nokinf. armed services, atopy, chest deformity 


Summary 

Evidence of prolonged exposure to cigarette smoke 
was sought in a group of 86 children aged five years 
and under with moderately severe asthma, and in 
1199 infants from a mixed background population of 
Armed Service and Civilian families Asthmatics with 
a normal serum IgE (less than *f1 s.d for age) made 
up almost half of the cases and. compared with thoee 
with an elevated serum IgE <* l aid! for age or more), 
a greater proportion were male, had experienced 
prolonged exposure to cigarette smoke, were from 
Service families and already had fixed chest defor¬ 
mity. It is suggested that in addition to facilitating 
the expression of asthma in young potential atopies, 
passive smoking may be an important contributory 
cause of the more severe disease reported in the so- 
called ‘intrinsic group- Perhaps the burden of illness 
and the extent of exposure noted in this survey will 
prompt renewed efforts to be msde to discourage 
smoking in families, particularly two years before 
and for at lbast five years after the birth of a child 

Introduction 

Passive parental smoking has been shown to be linked 
to respirator)’ infections, impaired lung develbpment 
and bronchial lability during vulnerable periods in 
a child's growth and acquisition of immunity 1 ’ 4 . 
Despite the faetthat passive smoking could well be the 
most important ’non-communicable’ environmental 
factor involved in the aetiology of early asthma, only 
recently does it appear that a detailed account of this 
aspect of-the child's early environment has been con¬ 
sidered in prospective surveys of asthma following 
lower respiratory tract infections 3 *. Even now, the 
extent to which passive smoking affects the severity 
and natural history of either atopic or non.atopic 
(perennial or ’intrinsic') asthma in small children is 
unclear. 

Although the prevalence of parental smoking has 
shown a gradual decline in the past decade, the rate 
of fall is sex and social class related and there is 
evidence that the overall percentage of smokers and 
of smoking parents in South East Hampshire has 
generalk* been higher than in England and Wales as 
a wholK There is also some evidence that parents of 
asthmatic children at age 15 years smoke less than 
the genera! population*. Hbwever, both at the Royal 
Naval Hospital. Haslar, and in the local community, 
the opposite was observed; i.e. the parents of very 
young children with a variety of obstructive airway* 
diseases were often active smokers. 

The aim of the present survey was therefore to 
define » population of young, more severe asthmatics 
and compare smoking behaviour in their parents 
with that of the general background population of 
parents locally in the Portamouth area. At the 
same time, a more detailed assessment of atopic 


potential, immunization status, and chest deformity 
was undertaken in the asthmatic children. 

Methods 

Dau on the background population were obtained by 
Gosport health visitors who enquired about regular 
smoking in both parents and other resident members 
of the household at the fourrweek examination for all 
children bom in Gosport from April 1963 to March 
1984 inclusive. This information was routinely col¬ 
lected as pan of a multi-centre risk-related sudden 
infant death syndrome intervention study. An active 
smoker was defined as one who regularly smoked 
more than 5 cigarettes a day. A similar format of 
enquiry was used to ascertain those who had I been 
resident in the household of asthmatic children and' 
who had been active smokers for more than 50% of 
the child's first three years of life An asthmatic was 
defined as any child under the age of six who had had 
three or more bouts of bronchitis or bronchiolitis 
(persisting cough and/or wheeze with illness lasting 
for 48 hours or more) in any six-month period and 
who in addition had had either definite intermittent 
wheeze or chronic night cough. This definition was 
used prospectively to screen all children referred to 
hospital with respiratory illness between April 1983 
and January 1985, and the group thus comprised a 
consecutive series of young children with moderately 
severe asthma 

At the time of enrolment s careful enquiry was 
made by the author of family history of atopic 
symptoms in first-degree relatives, the number of pre¬ 
vious admissions to hospital for chest problems and 
pertussis immunization status. An assessment was 
made of any chest deformity, Unless there was 
already clear and reproducible evidence of associ¬ 
ated allergic eczema or urticaria, blood was taken for 
estimation of serum IgE and IgE antibodies to house- 
dust mite, grass, tree and weed pollens, and cat and 
dog (epithelium). Convalescent venous samples were 
taken when no oral steroid medication had recently 
been prescribed. 

Atopic potential was thus assessed in three separ¬ 
ate ways: in terms of the presence or absence of (II) a 
personal history of allergic eczema or urticaria; (2)ia 
first-degree family history of atopic conditions; and I 
according to (3) the level of a single convalescent 
estimation of serum IgE. Children regarded as having 
potentially non-atopic or ‘intrinsic' asthma tended to 
show negative family histones, but, in particular, 
their serum IgE was less than 1 ».d. above the mean 
forage 
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In the 22-month period, 91 consecutively referre d ■ >fh, Royal i 
children aged under six years met the criteria for Society of 
definition of asthma used for this survey. Comparison Medicine 
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Figure 1 Prevalence of smoking in households of asthmatic 
children 

with Word diagnostic index and hospital statistics 
suggests that this group represented approximately 
one-quarter of all children seen with lower respir¬ 
atory tract symptoms over the period and contained 
the majority of those with perennial and more severe 
illness. Five had persisting symptoms and signs and 
further investigations revealed specific diagnoses, 


namely: cystic fibrosis OM. IF), tracheo-oesophageal 
fistula (1M), congenita] collapsing left main bronchus 
with hypoplastic left lung (lM), immotile cilia syn¬ 
drome (1M) The remaining 86 (57M: 29F) had asthma 
with a mean age at aacertainment of two years and 
seven months, by which time they had already had 
a mean of 2:15 admissions per child. In 9 of these 
children the presence of atopic eczema. a positive 
family history of atopy in first-degree relatives, and 
reproducible allergic reactions or positive skin taste 
in the child strongly suggested atopy, and serum IgC 
measurement was not undertaken. This group was. 
however, included in the comparison of the preva* 
lence of smoking in members of the household with 
that in the background Ipopulhtion. 


Prolonged exposure to cigarette smoke 
4 Tba raaulte of tha comparison of prevalence of 
smoking in tha houaahold art shown in Figure 1. The 
pravaianca of Hooking was clearly higher in tha 
households of asthmatic children than m^aha 
background population. Whan tha differences in 
pravaianca of smoking are broken down according 
to tha father’s occupation, as in Table 1. it is 
evident that the major difference between the 
Service and civilian populations lies in the greater 
proportion of members of households smoking in the 
’Service’ asthmatics’families ( 87 % cf. 79 %). Signifi¬ 
cance Gr 1 (ll wll.O, P<0.01) for this group was Uj* 
lugheat of the four aub-groupt, all of which shorn 
increased prevalence of smoking in the househokisof 
asthmatic children, compared to the background 
population, 


Tab le J. Prevalence of smoking in relation to fother't occupation 



Armed 

Service 


Civilian 

Mother a amokrr 
Asthma 

Uneelected 

23 (59%)) 
221(37%)] 

^-tA.PcOM 

»(»%)> , _ 7 . p 

29(38%)) r<0 ' 01 

Member of household 
e smoker 

Asthma 

U prelected 

34(«7%)V 
360 (59%) ] 


3*4'So%>} 


Percentages refer to proportion of all service or all civilian 



Figurt t Smoking in households of asthmatic children in relation to family history of 
atopy 
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Figure 3. Prevalence of smoking in relation to atopic 
potential 


Atopic potential 

Family history: Information on family history of 
atopy in first-degree relatives was available in 63 of 
the 66 cases. From the data in Figure 2 it can be seen 
that in the absence of a positive family history * all the 
asthmatic children's households contained at least 
one member who was a regular smoker. All the non- 
smokers occurred in association with a positive 
family history of atopy, but even a personal or close 
family history of asthma did not appear to have 
discouraged smoking in the partnu of many of these 
young asthmatic children. 

Serum IgE: A single level of serum IgE was available 
for 70 of the 77 asthmatic children in whoa atopic 
status was uncertain, but was unavailable in 7 either 
because they had moved from the area or defaulted 
the clinic. 


7*5±r t Ptrtussu immunisation uptake foe asthmatic 
children 



% 

<n) 

Potential non-atopic (aerum IgE < +1 **d.) 

62 

(27) 

No smoker in family 

60 

(14) 

Civilian family 

46 

(39) 

Asthmatic children (all) 

42 

(69) 

Member of household la noker 

39 

(64) 

Service family 

37 

(30) 

Potential atopic (aerum IgE > +1 ajdJ) 

36 

(31) 


The mean age of measurement of serum IgE in this 
survey was 2 years 11 months; On the basis of the 
single serum IgE measurement, 36 (60%) of the 
children tested were regarded aa potentially atopic 
and an equal number potentially son-atopic. It can be 
seen from Figure 3 that a similar trend emerges, with 
the higher prevalence of active smoking occurring 
consistently in the households where the asthmatic 
child was potentially son-atopic. Differences 
between the potentially atopic and non-atopic house¬ 
holds did) not reach significance, but both of the 
groups with measured serum IgE showed significant 
differences when compared to the background 
population. 

Pertussis immunisation 

For 69 of the 86 cases there was good recall of data on 
pertussis immunization status. The British Paediatric 
Association Immunization Committee's figures for 
pertussia vaccine uptake in the first three yean of life 
(for 1962) are 63% for England and 59% for Wessex 
Region. Table 2 shows the comparison between the 
different sub-groups, with only 42% overall achiev¬ 
ing positive status, i.e. in date with all scheduled 
immunizations. Thirty-three of this group of asth¬ 
matics (48%) had the double disadvantage of living 
in a household where there was an active smoker 
and being inadequately protected against pertussis. 


Chest deformity 

Seventy-one children were carefully examined by the 
author for evidence of fixed chest deformity, which in 


Tables. Chest deformity in asthmatic children 


With Meal 

Without chest 

Trends in 
thorn with 

deformity 

deformity 

chest 

Patio (n) 

Patio (n) 

deformity 


Family history of atopy 


Positive negative 

1.00:1 

(30) 

146:1 

06) 

JJ 

Serum IgE 

Above 4> 1 ejCtbelow +1 a.d 

liftli 

06) 

1.25:1 

(36) 

i 

Smoking in household 
Smokeraoctiemoker 

•J0:1 

(30) 

166:1 

(41) 

t 

Maternal smoking 
Saokemocmoker 

100:1 

(30) 

0J6.1 

(41) 

IT 

Pertussis immunisation uptake 
Immunisadmon immuni—d 

0J71 

(28) 

0.64:1 

(36) 

T 

Occupation of father 

Armed Servicerdvilian 

lJfcl 

(30) 

0.46:1 

(41) 

Tl 

Sea distribution 

Metafemale 

1»1 

(30) 

1J6:1 

(41) 

TT 
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moat cues wu manifest as a marked Harrison's 
sulcus and this was present in 30 (42%). More had 
developed chest deformity by the time of enrolment 
in the survey if they were male, came from Service 
families, had a negative family history of atopy, a 
serum IgE leas than +\ *& (i.e. potentially non* 
atopic) and a mother or member of household who 
smoked (Table 3). Immunization against pertussis did 
not appear to confer protection against the develop- 
ment of chest deformity in this survey. These trends 
were not statistically significant. Overall a cheat 
deformity was noted in 50% of those whose mothers 
smoked and 43% where a member of the household 
smoked. 

Sex preponderance 

Although there was s 66% male preponderance over¬ 
all in the 66 cases (M;F liSfrlh the preponderance 
in the group of potential non-atopic or ‘intrinsic’ 
asthmatics was 71% (25 of 36) compared to only 00% 
(21 of 35) in the potentially atopies; the malerfcmale 
ratios were respectively 2:5:1 and 1.5:1. An increased 
male preponderance was seen also in asthmatics from 
Service families (2 8:1) and in those families where 
the mother smoked (2.1:1). 


IHacussion 

Epidemiological studies of children with asthma and 
wheezy bronchitis have emphasized a high burden of 
illness, increasing prevalence and similkr underlying 
mechanisms, with the needlfor a common approach to 
early diagnosis and management* ' l0 . The recurrent 
ill health, multiple hospitalizations and early chest 
deformity seen in the young asthmatic children in 
this survey echo these findings. A moat important 
variable; when comparing; surveys of asthma, is 
difference in criteria used in definition 111 . Below the 
age of six, an exact definition of asthma is difficult to 
apply. The one used in this survey has proved helpful 
in focusing on early diagnosis and optimal manage¬ 
ment in both general practice and district paediatric 
unit settings. 

The probability that at least two populations of 
young ‘wheezers’ might exist has been considered for 
some time, but it has not been clear whether these 
were allergic and non-allergic, atopic and 'intrinsic', 
or bronchitic and asthmatic 12 ' 11 . The ventilatory 
response to exercise has been suggested as a good 
basis for separating such children. However, the poor 
reliability and reproducibility of bronchial lability 
testing in children under six years limits such a 
separation. Increased bronchial lability is considered 
to be a more likely explanation for the early male 
preponderance seen in young asthmatic children than 
atopic status which, in poet-respiratory syncytial 
and other virus-induced wheezing, appears to be less 
important than it is in asthma in older children 1 *. 
However, this explanation is not entirely convincing, 
and assessment of atopic tutus may have been 
inadequate in studies that have relied on family his¬ 
tory alone 12 . 

Qualitative differences in the low levels of IgE at 
birth and in the first few years of life have permitted 
more accurate prediction of atopic respiratory dis¬ 
ease, although in older children the relationship 
between single IgE levels and allergic symptoms 
remains controversial? 1 *: In Sweden, where some 
of this work has been carried out, the prevalence 


of asthma has been lower than in the UK and social 
conditions generally more favourable. It seems 
likely that some of the controversy which exists on 
the role of atopy has also arisen because variations in 
passive smoking and other important social factors 
have not been adequately taken into consideration 
in follow-up studies after virus, mycoplasma and 
bordetella infections, nor in bronchial lability stud¬ 
ies on asthmatic children and their relatives 12 
In the most favourable social circumstances, how¬ 
ever, atopy may more clearly be shown to predis¬ 
pose to asthma occurring with or as a sequel to infec¬ 
tion 1 5 

The findings of the present Naval Hoapitahbased 
survey suggest that the majority (94%) of moderately 
severe young asthmatic children in whom atopic 
sutus is uncertain fall into one of three groups: 

(b) Serum IgE>+ Uid. above mean for age andl 
member of household a smoker for >50% of child's 
first three years (atopic, passive smoker). 

(ft): Serum lgE > 4-1 s.d. above mean and no smoker 
in household (atopic, non-smoker), 

(t) Serum IgE within +ls,d. of mean for age and 
member of household a smoker for >50% of the 
child's first three years ('intrinsic', passive smoker). 

A raised serum IgE and/or a mother who was an active 
smoker were noted in 84% of the 70 cases in whom 
IgE was measured. 

It is particularly in the group of potentially non- 
atopic or 'intrinsic' asthmatics (Group C) that the 
major difference in male preponderance and parental 
smoking behaviour was observed Exclusion of 
children with a personal history of eczema and a high 
local prevalence of smoking may have accounted for 
the high proportion of these 'intrinsic* cases (50% cf. 
20% noted in other surveys) 1 ®. This separation into 
three groups may also helfc more satisfactorily to 
explkin the early male preponderance in terms of the 
effects passive smoking might perhaps have in 
increasing bronchial lability and vulnerability to 
respiratory infections more in males than females 

The correlation of only 60.3% noted between raised 
serum IgE and positive family history of atopy in this 
survey might have been inferred from Kjellrosnn s 
findings >a that although a family history of atopy 
was present in 50% of his cases with a similar atopic 
disease, the total incidence of atopic disease was only 
increased from 15% to 25% in those with a positive 
family history. The predictive value of serum IgE 
contrasts with the poor specificity of family history 
in providing a useful index of atopic status. In the 
present study, (children showed positive HAST teats, 
but serum IgE in the normal range, suggesting that 
there may be a significant group of mild atopies 
unascertained. It has been suggested that the effect 
of parental smoking on serum IgE levels in wang 
children is to make the rate of rise frith S^Kore 
rapid, and a significant difference has been shown at 
86 months 1 *. This would have had the opposite effect 
and made it more likely in the present study that 
atopic children would have been classified correctly. 

Since the original survey undertaken by Colley et 
al\ there have been many others supporting their 
conclusions on passive smoking. The paper by Pullsn 
€t al* in relation to respiratory syncytial virus 
infection is particularly rieas^ko demonstrating the 
significance of maternal smoking, breast feeding, 
maternal care as assessed by the health visitor, and a 
single mother in relation to the severity of a young 
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Figure 4. Paternal contribution - circa 1900 (fttproductd 
from Pipe Dreams. 1982, with kind permission of Pavilion 
Books) 


child’s reapiratory illness These findings ere sup¬ 
ported bv the lsrger ‘National Child Development’ 
and ‘Child Health and Education in the Seventies’ 
studies in this country and numerous surveys from 
other parts of the world 3 ’ 91130 " 34 . More recently 
Webberfl/.\in a paper on continuing symptoms three 
and a half years after acute bronchiolitis, showed 
that of all the parameters (including family history of 
atopy and skin tests) considered, maternal smoking 
was the only one which, according to their data, 
reached significance at the 5% level. Other factors in 
addition to the development of the humoral response 
to housedust mite and grass pollen antigens were 
inferred by Rowntree tt of. 35 in their study on the 
continuing incidence of asthma at five years; and in 
a study on children at risk from atopic disease, 
Cogswell tt of 3 * also noted that the one factor found 
to be associated with an increased prevalence of 
wheeze was the presence in the household of at least 
one parent who smoked. 

Smoking behaviour may reflect a number of other 
social factors such as maternal stress. Medical care 
utilization is also closely bound up with parental 
smokinghabit; nevertheless, a specific direct effect 
oo aetiology of respiratory tract disease attributable 
to passive smoking seems likely. Some light may have 
been shed on the mechanism of this through the work 
onager eld/. 4 . Acquired ciliary defects have been 
noted in nasal epithelis in children with respiratory 
infections, and it will be important to establish the 
frequency of similar defects in small children who 
experience significant passive smoking 31 . Gotinine 
estimations have established the existence of tertiary 
“noking and been helpful in illustrating quantitat¬ 
ively in the child the chemical effects of passive 
parental smoking 3 *- 3 *. 
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Previous studies in Gosport hive demonstrated 
that maternal smoking and other child care dis¬ 
advantages assessed by health visitors were relevant 
factors in the prediction of infants atrisk from sudden 
infant death syndrome in both the local Service and 
civilian populations 30 The present survey illustrates 
that asthma and a family history of atopic disease 
are incorrectly regarded as contraindications to 
pertussis immunization. However, stress and adverse 
social factors are albo suggested here and imaginative 
strategies will be required to counteract these 1 ^ 

The increased prevalence of parental smoking, poor 
uptake of pertussis immunization, and frequency of 
early chest deformity seen in Service families must be 
explained. 

The evidence suggests that the unsolicited burden 
of passive smoking rape—ent > a signi fica nt health 
hazard to children (Figure 4). la addition to facili¬ 
tating the expression of asthma in young potential 
atopies, it may be an important contributory cause 
¥f the more severe d i se ase reported in eooalledi 
intrinsic* asthmatics 19 . Although health education 
programmes have not shown good immediate effect in 
general, a smoking cessation programme has been 
shown to be relatively effective in a group of sailors 93 . 

There remains scope for further programmes, and a 
clear statement is required of the necessity to avoid 
smoking in households two years before and at least 
five years after the birth of a child. 

AcknowledgmsTUs: 1 mm grateful to Bob lorn*. Chief Medical 
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and RAST, Mr R Pethybridge. Institute of Naval Medicine, 
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Murray, A.B., Morrison, B.J. "Passive Smokingi and the Seasonal 
Difference of Severity of Asthma in Children" Chest 94: 701-708, 
1988. 


ABSTRACT. To learn whether asthmatic children are affected by 
passive smoking, we studied 240 unselected consecutively referred 
asthmatic subjects, aged 7 to 17 years. To discover whether 
children of smokers are affected more severely during the cold, 
wet season, when windows are closed and children are indoors, than 
during the warm, dty season, when houses are well ventilated and 
children spend more time outdoors, we compared lung function tests 
recorded during the two seasons. If seen during the cold, wet 
season, children of smoking mothers compared with those of 
nonsmoking mothers had a lower FEV1% (74 vs 86, p=.00), FEV25-75 
percent (56 vs 75, p=.Q0) and PC20 histamine (0.85 vs 1.95, p=.01). 
There was a highly significant correlation between the number of 
cigarettes the mother smoked in the house and each of these lung 
function test results, indicating a dose-response relationship. 
Those seen during the warm, dry season, by contrast, did not have 
lower mean spirometric test results if their mothers were smokers 
than' if nonsmokers, and there was no correlation between the number 
of cigarettes the mother smoked in the house and the result of any 
lung function test. Our results strongly support the hypothesis 
that cigarette smoke from the mother aggravates her child's asthma. 


w 

o 

N 

CO 

CO 

00 

© 

© 

c/t 


Source: https://www.industrydocuments.ucsf.edu/docs/xnnxOOOO 



Passive Smoking and the Seasonal 
Difference of Severity of Asthma in Children* 

Andmi B. Murray, M,B.;1 and Brenda J Morriton, Fk.Dit 


I 


To learn whether asthmatic children are affected by passive 
smoking. we studied 140 unselected consecutively referred 
asthmatic subjects, aged 7 to 17 years, lb discover whether 
childrrn of smokers are affected more severely during the 
cold, wet season, when windows art dosed and children 
are indoors, than during the warm, dry season, when 
houses are weD ventilsterf and children spend more time 
outdoors, we compared lung functioc tests recorded during 
the two seasons. If aeen during the cold, wet season, 
children of smoking mothers compared with those af 
emnsmoidng mothers had a tower (74 vs W, p* Jb| 

#EF15*75 percent (56 vs 73; p«.00) and PG® histamine 


4|M5 vi LIS, p«.0U There was a highly significant 
■hw illation between the number of cigarettes themot her 
jp the home and each of these h a c tioa m 
indi c a ti ng a do—-tespomo relationship. Those seen 
during the warm, dry season, by contrast, did not have 
lower mean spirometric test results if their mothers were 
smokers than If nonsmokers, and there was no correlation 
between the number of cigarettes the mother smoked in 
the house and the result of any King function test. Our 
fosuks strongly support the hypothesis that cigarette smoke 
from the mother a gg r a vates her chflds asthma jChetl 1W6, 
*4 701-06) 



S everal studies have reported that children who are 
exposed to their parents’ cigarette smoke are more 
likely than children of nonsmoking parents to wheeze 
and to have decreased spirometric test results-'* 
Although this decrease in pulmonary function is 
thought to result from passive smoking, a causa! 
relationship is not universally accepted. Doubt re* 
mains because some surveys find no difference in 


For editorial comment see page 675 


spirometric results between the children whose par¬ 
ents smolct and those whose parents do not smoke. 7 * 
Weiss et al 10 suggested a plausible explanation for 
the failure of these latter studies to show an association 
between parental smoking and impaired pulimmary 
function. It is that the surveys were conducted in 
Arizona, a place where the weather is warmamd dry 
where children spend more time outdoors, and whe^e 
^ventilation rates of houses are high As a result, the 
amount of passive smoking may be less in smoking 
parents’ children who live in Arizona than in those 
£who live in a cold, wet area 

The indoor level of smoke appears to be low in 
Arizona, even when there is a smoker in the bouse. 
In a study carried out in Tucson, Lebowitz* Juund that 
the indoor concentration of carbon monoxide (CO), an 
indicator of the smoke level, was comparable to the 


•From the Department of Faedutricv British Columhai Childrens 
Hoipiul. and the Department of Henlth Care *nd Epidemiology 
University of Bntnh Columbia; VUncourot, Ciftdi 
tProfrssor of Faedutrick 

t Ai»ocia*e Processor of Health Caro and Epidemiology 
Supported in part by a grant boro the Bntuh Columbia Long 
Association. 

Manuscript received November 13: revision accepted March 11 
Kepnnt nquextt Dr Afurr«v, 4460 O+A Strwei. Wnconorr. 1C., 
Canada V6H 3V4 


outdoor concentration, even though a smoker was 
present When a building is well ventilated, CO from 
cigarette smoke is rapidly removed, but when poorly 
ventilated, as is the case during the heating season in 
colder areas, the CO concentration increases 11 The 
reason for reducing the ventilation rate in cold weather 
is to conserve energy. 11 The consequence is that in a 
heated building the air is recirculated and there is an 
accumulation of cigarette smoke, shown by high 
concentration of both CO ,s and the mean mass respi¬ 
rable particuUte (MRP), another indicator of the 
amount of cigarette smoke present;* w Dockery and 1 
Spengler* found that smoke from one pack of ciga¬ 
rettes raised the MRP level by approximately 42 *ig' 
cu m when the air in the building was being recircu¬ 
lated, but only by 18 pg/cu m when the air was not 
being recirculated. 

If passive smoking is greater in cold, wet weather 
than in warm, dry weather, and if the smoke impairs 
lung function, we would expect children of smoking 
mothers in Vancouver to be more severely affected in 
the cold, wet season (October through MayX than in 
the warm, dry season (June through September. Fig 
l). 1 * During this warm period; windows and doors are 
left open, a practice that rapidly changes the indoor 
air* 

Asthmatic children are appropriate subjects for a 
ptudy to find whether this seasonal! difference is 
presenU because their bronchi seem to be more 
, sensitive to the effects of smoke than are those of 
(formal children. The difference in spirometric test 
results between children of nonsmokers and smokers 
reported in asthmatic subjects 17 is much greater than 
reported in representative groups of schoolchildren 14 
In such a study the mothers’ smoking habits are 
particularly important, since children i have greater 
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From June through September there art degree deyi above 18*C 
is every month, and on (beat dayi ventilation is unrettncted. u 
ainconditioning is unnecessary for comfort The sw suunun 
temperature in Vancouver in July aad August is only 21*C * Of our 
patients in the Vancouver area, four had ainoonditioning in the 
parents* bedroom, but none had air-conditioning for the whole 
house Two patients bom bties in the intense of the promise* had 
bouse-wide (centra]) ainoonditioning, the family members in these 
bouses were all n oeu m okm. 

Sttfirticaf Anaipsir 

After elimination of the four children who were themselves 
smokers and the three who could or would not perform an acceptable 
spirogram, 840 subjects remained 183 had mothers who were 
aoosmokerv 96 had mothers who u*re smokers, and the smoking 
status of one mother was tsnkhawn- 

For statistical analysis differences were tested by Student's t test 
for those variables on a continuous scale, or a scale approximating 
IU and by x 1 for those which were frequeooev Feanoci product- 
moment and point biserial correlation eod&dents, as app ropriate, 
were calculated to assess association. A logarithmic transformation 
was applied to the number of cigarettes smoked by each of the 
parents, the PC*. nod to other variables that were skewed to the 
tight Multiple kocar regression was carried cut for each season 
mpanUfy 

R£ SUITS 

The tw> (roups of children were comparable for the 
following features: age, male-female ratio; the duration 
of asthma, the occurrence, during the preceding two 
weeks, of a respiratory infection; a condition that may 
have influenced lung function test results; the taking 
of recent medication; and the percentage with a 
positive skin prick test to an inhalant allergen, an 
Indication of atopy (Table 1). The two groups did differ, 


Tabk 1 —Comparability q f Croups 


feature* 

Mother 
Notn moke r 
<«• 183) 

Mother 
Smoker 
(n » 56) I 

p VkJue 
O-Uilfdl 

All ptiienu* 

Mean age. yr 

11 OS 0 8 

109x04 

061 

Mile Ffiule ratio 

180 63 

4313 

0 16 

Duration of arthma* 

67x0 3 

7.4*0 5 

0.86 

At cent ret pint ory 

85(34%) 

80(38%) 

0-74 

Infection* 

accent medication* 

80(88%) 

83 (41%) 

0.13 

frtititt tbn teat 

1» (86%) 

46(82%) 

057 

Sue of mite reaction 1 

34:03 

1.7 s 0.4 

OJ00 

New patients* 

•■■nr 

• ■37 


family hiaory of artbsa* 

39(48%) 

*0») 

034 

Heating 

Hot air 

73i(82%) 

80i($4%) 

0 48 

WfcodaMw* 

14 (12%) 

6(17%) 

0 66 

Cat for cooking* 

T(6%) 

3(8%) 

096 

Household peu 

90(43%) 

82(60%) 

0.22 


•When the informant did not btw s particular Hem of mfomatioo, 
the patient wu omitted from the anah'sis for that item The 
aumben omitted were as follows. 

Mother's imokii* status. 1. duratios of asthma, 33. racent respira¬ 
tory infection, 14. recent medication. 9. family history of asthma. 
32. wood stove. 4, and gas for cooking. 3 

tTbe siae of the mite reaction was not measured in 5 Mean x St 
are presented 

however, in the mean diameter of the wheal produced 1 
by a skin prick test with house dust mite extract 
Children of Donsmoken had the larger reaction. 
Indicating either that they had a potential for being 
more severely affected during the cold, wet season; 
the period when mite-sensitive subjects in \faneouver 
tend to have the worse asthma,* or that they were 
more highly exposed to house dust mites, 97 or both. 

In the 155 patients who were visiting the Allergy 
Clinic for the Erst time and were asked the additional 
questions at that visit, the children of smoking and 
nonsmoking mothers were also comparable for the 
following variables, for the percentage of houses in 
which airborne allergens were circulated by a forced 
air heating system, the percentage exposed to emis¬ 
sions from gas stoves, used for cooking. 1 * or from wood 
stoves, used for beating." ownership of pets to which 
they may have been allergic; and the proportion who 
had a parent or sibling with asthma (Table U 

This newly seen group of 155 subjects were com¬ 
parable in iff respects to the group of 85 whose first 
visit to the clinic had been before the start of the 
study, except that the latter were older by a mean of 
tvw years and had had their asthma for one year longer 
(Table » 

As in our previous stud};” there was a highly 
Significant association between maternal smoking and 
^Indications of increased asthma severity to the patient 
Children ofsmokng mothers had a lower mean FEV,Jt 
and FEF25-759fc, and had a lower mean PC* histamine 

o«it / m 1 4 i ocioata. iwa TO 
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Table S—CompcrcWuy Between Old mnd New Subjects 


Table 4—Correlation Between Indicators of Asthma 
Severity and Log: of the Susnber of Cigarettes Smoked in 



Old 

Nr* 

p YaJur 

the House fry the Parents, and Probability (p) of r»0 

feature* 

<n-65> 

<n- 1551 

(2-Uu)rd> 











Reient 




Mean agi\ yr 

120:03 

20:0.2 

0 00 

Feature 

Branched ilat un* 

FEV,% 

FEF25-759 

PC,* 

Milf Frnulr ratio 

56.27 

106 49 

1.00 






Duration of ajthm*. >t* 

7.6-05 

65:03 

0.06 

M other 1 





Recent respiratory 

32(40%) 

43(32%) 

o.r 

r 

0.12 

-0 127 

-0.27 

-0 27 

infection* 




a 

226 

237 

237 

uw 

IWcent medication* 

31 07%) 

42(29%) 

0.24 

P 

004 

000 

000 

000 

ffcuttive tkir test 

75(56%) 

130(64%) 

047 

Father* 





Sue of mite reaction* 

30:0.3 

3.1:03 

074 

r 

-005 

-006 

-0 03 

0 oo 

FEV,% 

53:1.6 

53:1.4 

0.91 

a 

223 

232 

232 

104 

FEF25-75* 

•6:17 

70:2.3 

0.47 

P 

0.22 

0.17 

0.33 

007 

fC* histamine t 

2 49:1.2 

1.52:2.2 

0.52 

•Information about bronchodilaton was 

I 

r 

5 

9 (point 


•When the informant did not know a particular Hem of information 
tbe patient was omitted from the anah-tit for that Hem. The 
numbers omitted were as follows , duration of asthma, 33, rec e nt 
respiratory infection, 34. recent medication. 9 
TThe sue of the mite reaction wai not measured m fise. 
tThe PC» was performed on 104 subjects (geometric means are 
given) Mean 2 SE are presented. 

thin did the children of nonsmoking motherTflable 

3)i 

There his also i significant correlation between the 
logarithm of the cumber of cigarettes the mother 
smoked while in<tbe borne and the FEV,ft, the 
FEF25-759t, andthe logarithm of the PC* histamine, 
^suggesting a dose response (Tab)e 4). 

Also, as reported in our previous stud); 17 there was 
no association between the father being a smoker or a 
con smoker and the results of any of the above* 
mentioned tests (Table 3), nor did the number of 
cigarettes he was said to smoke at home correlate with 
any test results (Table 4). However; in the subgroup in 
which the lather himself had verified the number of 
cigarettes he smoked while in the house, there wa«fia 
correlation between the logarithm of this number alio 
%he logarithm of the PC* histamine (r» * .60, n<*»9. 

Table Remits of bunt Function Tests Classified by 

Smoking Habits of Hrenis 


feature 

FE\\% 

FEF25*75% 

PCpt 

Geometric Ma 

Mother* 

Nommokrr (ft-153) 

25:1.2 

73:2-0 

*03:1.1 

Saofcrr (r>“56) 

76:2 4 

•9:3.4 

(••76) 

0.91:1.3 

p value, f*o-uDed 

0.00 

0.00 

0.01 

Father- 

Noaimoip (a -166) 

S4:1.l 

71:2.0 

1.60:1.10 

Smoker (■-66) 

•1:2 3 

66:3.3 

(■ “70) 
1.17:1.20 

p value, two-tailed 

0.21 

646 

(••34) 

0.14 


•information about smoking m mailable Cor £39 mother* and 232 
father* 

TThe PC* «u performed on aD 104 children who were eligible for 
the left T test j •ere earned out on logarithm of the PC* value* 


Biteria) correlation coefficient! 

tTbe PC* wu performed on all 104 children who were eligible for 
the test T test* were carried out on logarithm of the PC* value* 
TThe number of cigarette* smoked by the mother wu available in 
237 patient* and by the lather in 232 


0.045). This observation suggests that cigarette 
smoke from the father als?Increases bronchial irrita¬ 
bility in his child but that In the whole group the 
number of cigarettes smoked by the father was 
accurately reported than the number smoked by the 
t mother A more accurate number for the mother is to 
be expected, as the history was provided by her alone 
in 71 percent, by the lather alone in 8 percent, and 
by both together in 18 percent of participants The 
disproportionate frequency with which the child was 
accompanied only by the mother suggested another 
reason for the good correlation between asthma sever¬ 
ity and maternal but not paternal smoking. The mother 
Spent more time than the lather in caring for the child$ 
mnd the child was therefore more intimately exposed 
to her cigarette smoke. Yet another possible reason lor 
a lesser effect of the fathers, smoking habits was that 
he smoked fewer cigarettes (eight per da) 1 ) when in 
the bouse than did the mother (ten per day) 

^ As may be expected, if passive smoking aggravates 
asthma, the children of smoking mothers were more 
^Severely affected in the cold, wet season than in the 
- warm, dry season, la the cold, wet season tbe FE 
was 14 p e rc en t lower in the children of smokers than* 
la those of nonsmoken, and the FEF25»75% was 25 
p ercent lower (Fig 2 and 3, Table 5> These differences 
were statistically highly significant la children seen 
^during the warm, dry season, by contrast, die FEVj* 
And FEF25-75% were no lower in children of smokm 
jthan in those rfnocumokert As predicted, spirometric 
‘test results were lower if children of smokers were 
eeen in the cold, wet season than if seen In the warm, 
dry season: the mean FEV, was 15 percent lowest 
value, —2.23, two tail probability 0.03), and the 
FEF25-75% was 23 percent lower (t value. -1.94, 
Awe-tail probability, 0.057) (Zable $\ A smaller number 
of children had data for PC*, and for rec ent medication. 


Ms twomarm Atohrm toOtotWn(ifcrrs* Harmon) 
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FEV, : 

% 

FEF 25-75 % 

MOTHER 

Non-smoker 

Smoker 

f 1 Non-smoker 

MOTHER m S-Wr 


lOOr 

Cold, wet Warm, dry 

season seoson 

lold, wet 

Worm, dry r 

seoson 

season ftftL 





Fictac 2 The mean FE\\* predicted in (bur pwpt of asthmatic 
children who were classified by their mother! smoking habits and 
the season in which they were seen 

but for these there was nonetheless a significant 
difference between children of smokers and nonsmok- 
ers, if seen in the cold, wet season. In this season the 
differences also tended to be greater than those 
observed in the warm* dry season (Tables 5 and 6). 


Ficvac 3 The mean FEF25-75* predicted m bur groups of 
asthmatic children who were classified by their mothers smoking 
habits and the Mason m which they were teen 


As well* there was evidence of a dose-response to 


^ihe warm and dry montha In the cold, wet season 
^therc was a significant correlation between the logof 
the number of dgaiettea| bfc »n Q^ er smoked while in 
ttfre house.and the likehBoETof recent bronchodilator 
rfkse. and also the extent of die decrease in FEV t * t In 


Table 5—The Difference Between Indicator* of A ethma Severity in Children efSvntmolant end Smolant Mother* Hfcen 
Measured in the Cold , Wet Sroaon (October-May), Compared With the Worm, Dry Seaton (June-September)* 



Source: https://www.industrydocuments.ucsf.edu/docs/xnnxOOOO 
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Table 6 —Th* Seasonal Difference * Between Nonsmoking 
Mothers Children end Smoking Mothrrt Children as to 
Whether They Had To km Brvnchodilator Medication 
Becently 


Recent Bronchoddator Medication* 


V* No 


Season 

No 

m 

No 

« 

October to M»y+ 

Mother noosmokrr 

34 

S5 

102 

75 

Mother smoker 

19 

43 

X5 

57 

June to September} 

Mother bonsmoker 

16 

40 

B4 

eo 

Mother smoker 

3 

30 

7 

70 


•Nine subjects were omitted Bom the analysis because it was not 
known whether they had taken bronchodilator medication recently 
t* 1 4 45 (dif »1) p value (2-Uikdt* 0.03. 
t* 1 0.05 (dif ■ 1) p value (2-Uiledl-0.83 

FEF25-75*, and in the logarithm d the PC*£Iftb)e 
7). But during the warm, dry season there was do 
correlation between the number of cigarettes she 
smoked and any of these variables. 

When multiple regression using FEVj, FEF25- 
759b, and log PC* as the dependent variables was 
carried out for each season separately the results of 
the univariate analysis were confirmed. The independ- 
ent variables were sex, recent respirator)’ infection, 
recent medication, positive skin test, family history of 
asthma, hot air heating, wood stove, gas range, pres¬ 
ence of household pets, mothers smoking habits, 
fathers smoking habits, and the logarithm of age, 
duration of asthma, and cumber of siblings. In the 
cold, wet season the number of cigarettes that the 
mother smoked in the bouse was the most strongly 
^predictive variable for all three measures of lung 

Table 7 —Correlation Between Indicators of Asthma 
Severity When Children Art Seen in the Cold, Ufcf Season 
Compared With the Warm, Dry Season, and the 
Logarithm of the Number of Cigarettes Smoked w the 
House by the Mother, and Probability (p) of r*0 


Recent 


Season 

BieochodilatonM 

FE\\*t 

FEro-75*t 

fCJt 

October-Msy 

r 

0.17 

-0.37 

-0.35 

-0.28 

B 

179 

185 

185 

82 

P 

0.01 

.00 

.00 

<01 

Jens Sept 

r 

-.08 

.06 

♦04 

-J3 

a 

49 

82 

82 

82 

P 

J9 

J* 

AO 

.15 


•Nine subject* writ ocnttled Bom tbr analysis became tbe respon¬ 
dent did not kno» whether they bad received bnwbodiUton 
recently (Point BiscrW correlation coefficient) 
tTbree subject! were emitted Bom tbit analysis because tbe 
r es pondent did not know bow many cigarettes tbe mother smoked 
while in tbr borne 

tLogarithm of PC* used for correlation. 

TN 


function It was the only variable significantly related 
to FEF25-759fc and to log PC^ But in the case of 
FEV, recent medication also bad a significant effect 
Conversely, in the warm, dry season, the number of 
cigarettes the mother smoked in the house had no 
significant relationship with any of the three measures 
of lung function. For FEV), having a gas range was the 
only significant predictor but, for FEF25-75%, the 
duration of the child's asthma and having a gas range 
were equally strongly correlated with the dependent 
variable. None of the variables was significant predic¬ 
tors of log PC*. 

Discussion 

results suggest that passive smoking in tbe 
worsens bronchial irritability and narrows the 
feronchi in asthmatic children. These changes dm 
more marked in the children of mothers who smoked, 
compared with those of mothers who did not smoke, 
jjf s reported in our previous study* 7 The likelihood that 
ft was passive smoking that caused the increased 
•everity of asthma in the children of smokers, rather 
than some other difference between diem and the 
children of nonsmokers, was strengthened by the 
finding that the FEV 4 * and FEF25-75* in children 
of smokers were lower only in th^jmld, wet season, 
die period when children are kept indoors, when 
. energy is conserved by closing windows, 1 *-* and when 
concentrations of smoke in the house teach high levels 
^because of decreased ventilation fgtes.*^ 11 During the 
< cold, wet season there was also a significant*correlation 
, between the number of cigarettes the mother smoked 
>in the house and tbe extent of the decrease in FEV 4 9f, 
^FEF25-75%, and log PC* (Table 7k indicating a dose- 
response relationship 

In the warm, dry season, by contrast, when children 
play outdoors and houses are well ventilated, spiro- 
metric test results were no lower in children of smokers 
than in those of nonsmokers, and in smokers children 
the mean FEV 4 was higher in those seen in the warm, 
dry season than in those seen in the cold, wet months 
Also, there was no correlation between the number of 
cigarettes the mother smoked in the house and any 
hing function test performed during the warm, dry 
season. 

/Although the cumbers of data oc bronchodilator 
Cue and PC* are too small for conclusions, they 
/indicate die same trend—that children of smokers 
have more severe asthma in the cold, wet season than 
fo the warm, dry season. 

In our study 17 as in several others, there was little 
effect attributable to cigarette smoke bum tbe father 1 * 
This finding suggests that children inhale less smoke 
from their fathers* cigarettes than from their mothers’, 
an explanation supported by the results of a study by 
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Jarvis and colleagues. 11 They reported that the mean difference between the two props is the duration of 
cotinine level in the saliva of children is 1.96 ng/ml if the child's asthma. 

only the mother smokes and 1.31 ng/ml if only the ^Uthough there was no association between the 
father smokes Our study offers three possible reasons ’ Jfctbers smoking and the results of the childrens 

hr maternal smoking being the more important One |kpirometric tests* there was nonetheless some evi- 

, Is that fathers, on average, smoke fewer cigarettes In jjjence that his smoke might be influencing bronchial 
the house than mothers do. Another is that children ^riubility in the child. There was a significant cone- , 

J are more intimately exposed to their mothers and to jation between the logarithm of the childs PC* andi* 

their cigarettes than to theitfathers; the mother alone the logarithm of the number of cigarette* the father 
accompanied tl percent of our subjecta Third, the fftnself said he smoked while in the house. 

& ber of cigarettes smoked in the house was lets Greater exposure to other pollutants, such as com- 
lately reported for the father than far the mother, buition products from wood-burning stoves* or gas for 
inly the mother was present to provide the history W cooking,* did not seem to account far the worsened 

11 percent of visits. Kolonel et al* found that a wife's asthma in the children of smoking mothers. Similar 

Estimate of the number of cigarettes her husband proportions in both groups used wood stoves far 

smokes is inaccurate: in only 54 percent of cases does beating and gas stoves for cooking. Nor was there a 

it agree within five cigarettes per day with the hus- significant difference between the two groups in own- 

bands own estimate. It is, however, unlikely that enhip of pets, which might aggravate asthma in 

mothers or fathers were incorrectly classified as smok- susceptible subjects, nor in the use of forced-air 

ere or non smokers. Kolonel et al* reported complete heating systems, which might circulate allergens, 

agreement in 95 percent of couples when the man and Our demonstration that passive smoking affects 
his wife are asked, separately, whether he is a smoker. asthma significantly only during the cold, wet season 

A personal history of being a smoker or nonsmoker is consistent with results obtained in surveys of rep- 

has also been shown to be accurate, using expired resentative samples of schoolchildren in different 

carbon monoxide and serum thiocyanate levels as regions of North America and in Britain. Those 

markers of smoking,* 1 nor is it likely that a significant surveyed in Arizona, a warm, dry part of the United 

number of the children were incorrectly classified as States, 1 -* and those surveyed during the summer in 

non smokers. Britain* showed no significant difference in spiromet- 

To attribute the results of our study to an error of ric test results between children of smokers and 

classification, one would have to postulate that non- nonsmokers. Surveys conducted in areas with cold 

smokers' children are more honest than are smokers' winters, by contrast, usually reveal significant differ- 
children, and that smokers* children who are seen in ences between the two groups. 14 But even in these 

the warm, dry season are more honest than are areas, the difference in spirometric values between 

smokers’ children seen in the cold, wet season. A more children of smoking mothers and nonsmoking mothers 
likely explanation for the low prevalence of active is small, not exceeding 5 percent, and is considerably 

smokers in our patient population is that they are smaller than in our study on asthmatic subjects, 

aware that cigarette smoke aggravates their asthma, suggesting that representative groups of school children 

and so they do not smoke. In support of this hypothesis are less severely affected by maternal smoking than 

is the finding by O’Connor et al* that none of the are asthmatic children. 

asthmatic children in their survey was a smoker. When Our finding that bronchial responsiveness is greater 

asked privately whether they are smokers, children fin asthmatic children of mothers who smoke than in 

usually give an honest answer. Pedersen et al* meat- those of mothers who do not smoke is also consistent 

ured CO in expired air and found that 5.5 percent, at with previously published articles. We reported earlier 
most, gave false information- Neither is it likely that a an increased bronchial responsiveness in children of 
difference in soda! class or referral pattern accounted smoking mothers in a group of 94 asthmatic children; 17 
for the more severe asthma farad in children of such an increase was also subsequently noted in a 

smoking mothers. Soda! class is usually determined community-based sample of 21 asthmatic children by 

by the father's occupation,* yet we found no relation- O'Connor et al.* 

ship between the father's smoking habits and his child's Jfessive smoking b likely to betbe cause of the 
spirometric test results, whereas there was a highly greater branchial irritability and die Increased broo- 
significant relationship between these results and the chial obstr u ction which we find in asthmatic children 
mother's smoking habits. If smoking mothers are more of smoking mothers compared with those of ooosmok- 
reluctant to take their children to a pediatric allergist ^Ing mothers. Although children in the two groups are 
than nonsmoking mothers, one would expect children comparable in other respects and have similar in die*- 
of smokers to have had asthma for a greater number tkms of asthma severity during the warm, dry season 

of years. Thii was not the case. There was no significant when their houses are well ventilated, children 
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smoking mothers have pulmonary function that IT 
.^significantly poorer during the cold. wet season when 
houses are closed up, when indoor cigarette smoke 
peaches its highest level, and when the children spend 
^ttnore time in the house. 
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ABSTRACT. The effect of passive smoking on respiratory symptoms 
of children aged 5 to 11 years was investigated in over 4000 English 
children and nearly 800 Scottish children participating in the 
National Study of Health and Growth in 1982. After adjusting for 
associations of respiratory symptoms with age, sex, and a number 
of potentially confounding variables, significant associations 
were found of wheeze, both occasional and persistent, day or night 
cough, and bronchitis attacks with number of cigarettes smoked by 
parents at home for English children and for occasional wheeze in 
Scottish children. Asthma attacks and cough first thing in the 
morning showed positive but not statistically significant 
associations in English children. The presence of at least one 
condition was statistically significant in both English and Scottish 
children. The largest relative risk for exposure to 20 cigarettes 
a day compared to no exposure was 1.60 for persistent wheeze in 
English children (95% confidence interval 1.17-2.18). 
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Passive smoking and respiratory conditions in primary 
school children 

SHEENA M SOMERVILLE. ROBERTO J RONA. AND SUSAN CHINN 

From the Department of Community Medicine. United Medical and Dental Schools of Guy s and St Thomas ’s 

Hospitals. St Thomas's Campus. London SEI 7EH 


summary The effect of passive smoking on respiratory symptoms of children aged 5 to II years was 
investigated in over 4000 English children and nearly 800 Scottish children participating in the 
National Study of Health and Growth in 1982. After adjusting for associations of respiratory 
tymptoms with age, sex, and a number of potentially confounding variables, significant associations 
Jvere found of wheeze, both occasional and persistent, day or night cough, and bronchitis attacks with 
^number of cigarettes smoked by parents at home for English children and for occasional wheeze in 
Scottish children Asthma attacks and cough first thing in the morning showed positive but not 
statistically significant associations in English children. The presence of at least one condition was 
statistically significant in both English and Scottish children. The largest relative risk for exposure to 
/20 cigarettes a day compared to no exposure was 1 *60 for persistent wheeze in English children (95% 
^confidence interval 1 *17—2* 18) 


Among the harmful effects postulated for passive 
smoking is a possible association between parental 
smoking and respiratory conditions m children, which 
has been investigated in a large number of studies. A 
review article 1 concluded that the studies were 
consistent in suggesting increased infections in 
children under 1 year of age but inconsistent in older 
children. As almost all found some effect of parental 
smoking, the Utter conclusion seems to have been due 
\o the lack of a significant dose-response relationio 
||us! over half the studies considered. 

The studies on older children have varied in the 
symptoms studied, in the age range of the children, in 
the proportion of parents who smoked, and in the 
potentially confounding variables that have been 
taken into account. A report of a workshop on the 
effect of passive smoking on children 2 listed nine 
groups of such variables that it is desirable to lake into 
account. No study has included all of these, and most 
included only a few variables in one or two of the listed 
groups This can be attributed largely to the fact that 
few 2 of the studies were designed to investigate passive 
smoking effects, and were opportune analyses on data 
collected mainly to investigate the relations in children 
between symptoms and lung function and a variety of 
environmental factors. 

Of even more importance to the detection of a 
dose-response relation the studies have differed 


markedly in size and in the measure of passive 
smoking. The most usual measure was the number of 
parents smoking, providing lower power to detect a 
dose-response relation than a measure of the amount 
smoked. A recent review 3 reported only three studies 
of young children in which the measure of passive 
smoking was cigarettes smoked per day. and just one 
study of older children. 

The National Study of Health and Growth, an 
on-going surveillance study of the health and growth 
of primary school children in England and Scotland, 
was also not designed to investigate passive smoking 
effects. Data on the number of smokers of five or more 
cigarettes a day in the child’s home were collected in 
1977 as a confounding variable in a study of the 
relation of respiratory illness and outdoor air 
pollution 4 These data also suggested a negative 
relation of child's height to number of smokers in the 
home after adjusting for birthweight. 3 In order to 
study this association further, data on the number of 
cigarettes smoked at home by each parent, and by the 
mother during pregnancy, were collected m 1982 No 
data on lung function were obtained. 

, Further examination of the 1977 data on Enghsh 
4ind Scottish children showed a number of statistically 
significant positive associations of respiratory 
f symptoms with the number of smokers Given the 
reasonable sample size, the availability of data for a 
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Table I Number of children for whom data on eoch respiratory condition were obtained and the prevalence <%) of each 
condition, by sex and country 
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number of potentially confounding variables, and the 
almost unique data on amount of smoking m the 
home, it was decided to investigate the dose-response 
relation of symptoms to passive smoking, using the 
1982 data, in children aged 5 to 11 years. 

Methods 

In 1982 children took part in the study in 22 areas in 
England and five in Scotland. Data on the child's 
respiratory symptoms, parental smoking, and family 
background were obtained from a self-administered 
questionnaire completed by the child's mother. 
Triceps skinfold thickness was measured as described 
elsewhere 7 and was included in the analysis as 
previously* a relation had been shown between 
respiratory symptoms and this measure of obesity. 

Each of six respiratory symptoms or illnesses, given 
in table t, was analysed as a dichotomous, ie, present 
or absent, dependent variable using logistic regression. 
Any child with a missing value was excluded from the 
analysis of that symptom. The number of cigarettes 
smoked per day at home by the mother and father in 
total, the passive smoking component, and the 
number of cigarettes smoked per day by the mother 
during pregnancy with the child were each included as 
a quantitative variable. Two groups of potentially 
confounding variables were included in the regression 
analyses, those treated as quantitative variables and 
those that were categorical variables. The former 
group consisted of the child's age, birthweight, triceps 
skinfold thickness expressed as a standard deviation 
score, 7 mother's age, and number of siblings. The 
categorical variables were: child's sex; father's social 
class, in four groups as non-manual, skilled manual, 
semi-skilled or unskilled manual, or other, father 
employed, unemployed or not known; child in one- 
parent family, two-parent, or not known; presence or 


absence of household overcrowding, defined as a ratio 
of people in the household to number of rooms of at 
least I 25, mother's education as highest full-time level 
in seven groups, none or primary only, secondary or 
comprehensive school, grammar, technical or 
commercial college, university, other, or not known. 
Except as stated missing data excluded a child from the 
analysis. 

Analyses were carried out with all these as 
independent variables and also with just parental 
smoking, age, and sex as the independent variables, for 
England and Scotland separately, and for the two 
countries combined. Analyses were also carried out 
for each sex separately and, using the fully adjusted 
model, with the dependent variable as presence of at 
least one of the respiratory conditions 

Renta 

In 1982 there were 8118 children eligible to take part in 
the study; a questionnaire was returned for 87 8% of 
these children. 


Table 2 Distribution of cigarettes smoked per day by paren ts 
at Home m England and Scotland 
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Table 3 Results of logistic regression analyses for England showing the association between respiratory symptoms and passive 
smokmg 0 from the fully adjusted model 
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PREVALENCE of respiratory conditions 
Table 1 shows the number of children for whom data 
were obtained on each respiratory condition, which 
varied from 86-4% to 87-1*/# of the total eligible, and 
the percentage with each condition, by sex and 
country. The prevalence of each condition was greater 
in boys than in girls but differed little between England 
and Scotland. 

distribution of passive smoking 

Data on parental smoking were available for 75 1% of 

children. The distributions of the number of cigarettes 

smoked per day by the parents at home are given in 

table 2 for children in England and Scotland. Smoking 

by parents was more prevalent in Scotland than in 

England. 

RELATION of respiratory conditions to 
passive SMOKING 

After exclusions for missing data, primarily in 
respiratory symptoms or parental smoking, the 
number of children available ranged from 4337 
(63-4*/#) to 4371 (63 9%) for England and from 766 
(60 90%) to 771 (61 3*/#) for Scotland. Table 3 shows 
the relation of six respiratory conditions to passive 
smokmg for English children as estimated from the 
logistic regression analysis, adjusted for all the 
potentially confounding variables listed above. For all 
children parental smoking was most strongly 
positively associated with ‘chest wheezy or whistling 
on roost days or nights' (p<0-01) and also 
significantly associated (p < 0-05) with ‘usually coughs 
during the day or night", ‘chest ever sounds wbee 2 y or 
whistling', and bronchitis attacks in the last *12 
✓fnonths The relation was positive for the other two 
^conditions. Although results appeared to show some 
differences between boys and girls, no significant 


difference, as assessed from an interaction term in the 
model, was fpund in the relation of passive smoking 
except for asthma (p<(M)5), which showed a positive 
association (p<0 1) with parental smoking in girls^ 
^and a non-significant negative relation in boys. The 
relation of prevalence of at least one of the conditions 
was just significant (p<0*05) for all English children. 

For Scottish children, who were fewer in number 
than the English children, the only significant relation 
of an individual condition to parental smoking was 
Tound for ‘chest ever wheezy’ (p<0*01). However the 
prevalence of at least one condition was significantly 
^related to parental smoking (p<005). 

Results are given for England and Scotland 
separately as the relation of ‘chest ever wheezy' and 
‘wheeze most days or nights’ to passive smoking was 
found to differ significantly between the two countnes 
(p<005). ‘Wheeze most days or nights* showed a 
relation to passive smoking only in England, whereas 
‘chest ever wheezy ’ showed a stronger relation to 
passive smoking in Scottish children than in English, 
of similar size to that for persistent wheeze in English 
children. 

EFFECTS OF ADJUSTMENT FOR CONFOUNDING 
VARIABLES 

Table 4 shows the relation between passive smoking 
and each respiratory condition adjusted only for age 
for boys and girls separately, and for age and sex for all 
English children Comparison with table 3 shows that 
in most cases adjustment for the potentially 
confounding variables general!) increased the 
standard eirors so there was a reduction in statistical 
significance, the notable exceptions being 'chest 
wheezy or whistling most days or nights’ in boys, and 
bronchitis attacks in girls for which the regression 
coefficient increased considerably on adjustment For 
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Tibk 4 Results of logistic regression analyses for England showing the association between respiratory symptoms and parental* 
smoking for the model adjusted only for age (and sex for all children) 
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Table 5 Estimates of prevalence (%) of respiratory symptoms and relative risk for children * of parents smoking no cigarettes. 
10 and 20 cigarettes at home per day. based on the fully adjusted model for all children 
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Scottish children, adjusting only for age and sex, lower, only just significantly different from 1 -0 at the 
.significant associations were found between passive, 5% level, but shows the estimated increase tn the 
* smoking and 'chest ever wheezy* (p<001), 'uglily percenuge oftchiWren?:iunenng^somc > .respirau^y 
t .-coughs during thc, day or night; (p<0*05)rRnd 4*fcymptom at the given levels of parenuTsnokii^ 
prevalence of at least ooe condition (p<0-0l). 

ESTIMATES OF RELATIVE RISK 

Table 5 gives examples of prevalence of respiratory 4% number of statistically, ^ ngnificanj^ positive 
conditions and relative risk (in parentheses) estimated associations were found betwe en * respiratory 
from the regression coefficients in the fully adjusted xobdinoos in children and number pf-cigarettes 
model for the three conditions showing the largest ^pfinolced per day at home by their parents, but not 
associations with passive smoking in all English consistently for all symptoms or in both countries. The 
children. Compared with children whose parents dp result also differed to some extent from those found in 
pot smoke the relative risks were around 12 rok the 1977 data, in which the passive smoking variable, 
children whose parents moke 10 cigarettes a daj^fr number of smokers of at least five cigarettes a day in 
^total at home, and fran 1*3 to 1-6 for those whMfe the home, was significantly associated (p<0 05) with 
parents moke 20 a day: They arc of necessity given for all six conditions except bronchitis in the last 12 
fixed values of the other independent variables but months. The analyses of the two years* data differed in 

would not differ markedly for different values of these the confounding variables taken into account, the use 
variables. The relative risk of at least one condition of gas for cooking and population density being 


Source: https://www.industrydocuments.ucsf.edu/docs/xnnxOOOO 







Passive smoking and respiratory conditions m primary school children 109 


included in the 1977 analysis, but not maternal 
smoking in pregnancy or mother’s education or age. 
They were similar in the age range of the children, in 
sample size, and in the wording of the questions about 
respiratory conditions. 

Inevitably, other studies have differed in the 
symptoms or illnesses studied and in the exact 
questions asked. However the largest study with a 
similar age range, 9 in which 10 106 children aged 6 to 
10 years were involved, found highly significant 
associations (p< 0001) between cough for three 
months or more of the previous year and wheeze most 
days or nights with maternal smoking, and a less 
significant association (p < 0 01) of bronchitis with 
maternal smoking, broadly in line with our findings. 

Other studies have also found significant positive 
associations between persistent cough and parental 
smoking, 10 " 12 and, although not statistically 
significant, a relative risk of 4 9 for persistent wheeze 
was found for children exposed to a smoker at home 
compared to those never exposed in a study of 626 
children under 15 years. 12 

The only other study 13 to include ‘cough first thing 
in the morning’ found a positive association (p<0 05) 
in 12 year old girls after allowing for the child's own 
smoking. Many studies of passive smoking have 
included non-persistent wheeze, with various 
definitions, and some asthma or bronchitis. About 
half of those obtained significant positive associations, 
and the rest non-significant associations. However, 
few studies have included all four symptoms of 
wheeze, cough, asthma, and bronchitis. Apart from 
the question of prime importance being whether 
passive smoking causes any harmful effect to children 
of primary school age, the nature of the effect being a 
secondary consideration, the symptoms are not 
manifestations of distinct diseases. Analysis of single 
symptoms may fail to detect a real increase in the 
prevalence of a condition. In particular, an effect of 
passive smoking increasing symptoms of asthma may 
be missed if only a question about asthma is included 
due to underdiagnosis in many children with 
wheeze 14 15 and the fact that cough may be the only 
presenting symptom. 16 

No dau were available on active smoking by the 
children as the questionnaire was completed by a 
parent. However, even in the oldest age group and on 
the assumption that smoking by the child is strongly 
associated with parental smoking, the prevalence of 
active smoking would be too small to account for the‘ 
differences in prevalence of respiratory” symptoms. 
Dobbs and Marsh 17 reported a prevalence of regular 
smoking, defined as at least one cigarette a week*, of 
1 •/• and 0% in first year secondary school boys and 
girls respectively, in England in 1982, and 5% and 3% 
in Scotland. Of the groups of other confounding 


variables that have been suggested 2 that are relevant to 
children's symptoms as reported by the mother, those 
of other indoor pollutants are probably the most 
important ones not included in the analysts of the 1982 
dau. In the analysis of 1977 dau the use of gas for 
cooking, an important source of nitrogen dioxide in 
the home, 11 did not eliminate positive associations of 
respiratory symptoms with passive smoking. 

Parental symptoms are on the list of potentially 
confounding variables. 2 and there is no doubt that a 
child's symptoms show a relation to these. 9 10 12 19 
However, as many of the symptoms of smokers will be 
4 result of their smoking* adjustment for parenul 
symptoms could remove a real effect of parenul 
smoking on a child’s health. 20 Of the few studies in 
which the adjustment had been made the largest 9 20 
still found positive associations between child's cough 
and wheeze and maternal smoking in over 10 000 6-10 
year old children. Lebowitz. 12 in a much smaller study. 
found sutistical significance of an association 
removed by the adjustment. Schcnker ei a/ 19 found a 
positive association between chest illness on at least 
three days in the Iasi year which persisted on 
adjustment for parenul respiratory disease, but found 
no association before or after adjustment in chronic 
cough, phlegm or wheeze in 4000 children aged 5 to 14. 

Studies have varied in the prevalence of respiratory 
conditions and in the percentage of parents smoking. 
While low values of either may lead to sutistically 
insignificant results in the presence of a real effect, the 
most important variation in the studies has been in 
sample size. The majority of studies provide no 
information on the amount smoked by parents. For 
children of two parents who smoke the estimated 
relative risk of the respiratory conditions studied was 
less than two compared to children of non-smoking 
parents in almost all studies. 3 The conclusion that 
emerges is that if there is a real effect of passive 
smoking on the respiratory health of children aged 5 to 
11 years, then it is a small one. and a large study is 
required for a high probability of its detection. 
Although results for the smaller sample of Scottish 
IthOdren were not significantly different from those for 
^English children, except for wheeze, a significant 
^relation was found only for *cbest ever wheezy' and at 
^least one condition. For English children the largest 
relative risk was for persistent wheeze, of 1-60 in 
children whose parents smoked a total of 20 cigarettes 
a day (95% confidence interval 117-218) and 116 
tl 00-1 34) for any symptom. The USA six cities 
study 9 found a relative nsk of 1 3 for persistent wheeze 
in 6 to 10 year old children whose mothers smoke 20 
cigarettes a day 

As the association is probably less strong than that 
forchildren under 1 year, it is to be expected that 
secondary school children would show a weaker, or no 
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■association of symptoms with passive smoking We 
have therefore confined consideration of the literature 
to studies including broadly similar age groups. Ajti„ 
Jour studies* 13 21 " that we have identified with Jit 
^analysts of data for 6000 or more children in a similar^ 
0§t range to those in our 1982 English sample hajre . 
ahown at least one significant positive association with 
Jauive smoking. The two largest 21 22 also showed^ 
j2pose-respoiue relation. Our data have supported the 
hypothesis of an effect of parental smoking & 
Jthildren of this age. Scepticism could be removed 
^further only by a study of several symptoms in at least 
6000 children, including all potentially confounding 
variables as recommended, 3 with a quantitative 
measure of passive smoking by the child. 


We thank Professor W W Holland for his continued 
support and encouragement, Mrs. A Childs for 
preparing the manuscript, and all the fieldworkers. 
nurses, teachers, administrators, parents, and children 
who take part in the study. The study is funded by the 
Department of Health and Social Security and the 
Scottish Home and Health Department. 
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ABSTRACT. The relations among parental reports of respiratory 
symptoms, bronchospasm measured after exercise, and the presence 
of visible fungal mould in the home was assessed in a population 
sample of 7 year old children (n=873) . Wheeze in the past year 
was the symptom most closely associated with reported dampness and 
particularly with mould. The unadjusted odds ratio relating mould 
and wheeze was 3.70 (95% confidence interval 2.22 to 6.15), and 
after adjustment for housing tenure, number of people per room, 
number of smokers in the household, and gas cooking this remained 
highly significant (odds ratio 3.00 (1.72 to 5.25)). The reduction 
in forced expiratory volume in one second after six minutes of 
free running was used to validate reporting of wheeze. At all 
levels of measured bronchial lability wheeze was reported more 
commonly in the children from homes with mould. There was no 
significant difference in the degree of bronchospasm measured among 
children from homes with and without mould. 

Awareness of dampness or mould in the home may be a 
determinant of parental reporting of symptoms and may account for 
much of the observed association between mould and respiratory 
symptoms. 
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Damp housing and childhood asthma: validation of reporting of 
symptoms 


D P Strachan 


Abstract 

The relations among parental reports of respiratory 
symptoms, bronchospasm measured after exercise, 
and the presence of visible fungal mould in the home 
was assessed in a population sample of 7 year old 
children (n=873). Wheeze in the past year was the 
symptom most closely associated with reported 
dampness and particularly with mould. The un¬ 
adjusted odds ratio relating mould and wheeze was 
3-70 (95% confidence interval 2-22 to 615), and after 
adjustment for housing tenure, number of people per 
room, number of smokers in the household, and gas 
cooking this remained highly significant (odds 
ratio 3*00 (1-72 to 5*25)). The reduction in forced 
expiratory volume in one second after six minutes of 
free running was used to validate reporting of 
wheeze. At all levels of measured bronchial lability 
wheeze was reported more commonly in the children 
from homes with mould. There was no significant 
difference in the degree of bronchospasm measured 
among children from homes with and without mould. 

Awareness of dampness or mould in the home may 
be a determinant of parental reporting of symptoms 
and may account for much of the observed associa¬ 
tion between mould and respiratory symptoms. 
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Introduction 

In industrialised countries people spend much of 
their life indoors, and interest in the public health 
effects of the indoor environment is growing.’ Children 
are particularly appropriate for investigation of the 
influence of environmental variables on respiratory 
disease because active smoking and occupational 
variables are excluded. Much attention has focused on 
the potential hazards from passive exposure to tobacco 
smoke 1 * 4 and from nitrogen dioxide produced by 
gas cookers, unvented gas appliances, and paraffin 
heaters.^ 7 

A common cause of complaint to landlords and local 
authorities is condensation of moisture from humid 
indoor air on to cold surfaces, which forms unsightly 
damp patches and promotes the growth of fungal 
moulds.'* Surveys in Scotland and England have 
suggested that between one quarter and one third of 
homes may be affected to some degree. * 11 Poor quality 
housing in general and dampness in particular are 
widely believed to be detrimental to respiratory 
health. 11 " Allergic reactions to house dust mites, 
which thrive in damp homes,’ 4 " or to the airborne 
spores of fungal moulds" are plausible mechanisms for 
a causal link between damp conditions and symptoms 
related to asthma. . 

Few epidemiological studies have investigated this 
association, but two small studies in north west 
Edinburgh showed a positive relation between 
reported dampness and mould and respiratory 
symptoms in children." 17 Similar findings have 
been reported in adults." u Dampness (assessed 


independently by environmental health officers) and 
high ambient humidity were found more commonly in 
the homes of children with respiratory symptoms," " 
which indicated that reporting of housing conditions 
was not substantially biased by the presence of disease 
in the child. On the other hand, when consultations 
with general practitioners for respiratory complaints 
were used to validate reporting of symptoms there was 
no association with reported dampness or mould." 
This raised the possibility that symptoms were 
reported differently according to parents’ perception 
of their home environment. 

My study was designed to investigate damp, mouldy 
housing as a determinant of childhood asthma in a 
representative sample of the general population and to 
evaluate the role of differential reporting of symptoms 
in any association. In view of-the limitations of general 
practice records for this purpose the symptoms were 
validated by physiological tests to detect abnormal 
reactivity of the airways." 

Subjects sad methods 

A random sample of one in three primary schools 
within the Edinburgh city boundary was obtained. 
The parents of all children in their third primary school 
year (age Qh-Vh years) were contacted by post 
in November 1986. A questionnaire asked about 
respiratory symptoms experienced by the child in the 
past year, including wheeze (defined as breathing that 
makes a high pitched whistling sound), a tendency for 
colds to go to the chest, sore throat, pain or discharge in 
the ear, and hay fever or frequent sneezing attacks. 
Parents were also asked how many nights the child had 
been kept awake by coughing during the previous 
month and how many days in the month the child had 
been troubled by daytime cough or by a blocked 
or running nose. Information was sought about 
conditions in the home, particularly the number of 
cigarette smokers in the household, the fuels used for 
heating and cooking, the formation of condensation or 
damp patches on walls, and the presence of mould or 
fungus. 

Consent was requested for medical tests on the child 
at school, and the study received ethical approval from 
Lothian Health Board and Lothian Regional Council 
Education Department. Ventilatory function was 
measured with a pneumotachograph (Compact; 
Vitalograph, Buckingham), and spirometry was 
performed with the child standing and without nose 
dips; I supervised all measurements using the protocol 
of the American Thoracic Society. 1 * Measurements 
were taken before and five and 10 minutes after six 
minutes of free running in a corridor or classroom; the 
best of three recordings on each occasion was used. An 
index of bronchial lability induced by exercise was 
calculated as the minimum of the twojgfig&tircments of 
forced expiratory volume in one second taken after 
exercise divided by the forced expiratory volume in one 
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second obtained before exercise. Tests were performed 
at least six hours after a dose of inhaled bronchodilator. 
Eleven children were taking inhaled steroids or oral 
drugs for asthma; their results were analysed separately. 

Routine statistical analysis was performed with 
the Statistical Analysis System.- To explore in 
more detail the relations between symptoms and 
housing conditions and between mould> wheeze, and 
bronchial lability multiple logistic regression models 
were analysed with the generalised linear interactive 
modelling system. 21 


Results 

The parents of 1095 children received a question¬ 
naire, and usable replies were obtained for 1012. 
Information on respiratory symptoms and housing 
conditions was available for 926-1004, depending on 
the detail required. Parental consent for clinical testing 
was obtained for 941 children. Twenty of these were 
included in pilot studies, and a further 20 moved to 
a different school before testing. Of the remaining 
901 children, 892 were examined and 881 performed a 
satisfactory exercise test. 

Complete information on dampness, mould, 
whee 2 e, and bronchial lability was available for 
873 children (80% of the original sample, 97% of those 
eligible for testing). The prevalences of wheeze in the 
past year (12-7%; 111/873) and exposure to mould in 
the home (9-3%; 81/873) were somewhat higher in this 
group than among those with incomplete information 
(10*0% (13/130) and 6*3% (8/127), respectively). 

Table I relates respiratory symptoms to various 
aspects of the home environment. The prevalences of 
wheeze and chesty colds were higher by a factor of 
between two and three among the children from homes 
reported to be affected by damp patches on walls or 
by mould; the higher prevalences among children 
sleeping in damp or mouldy bedrooms might be 
interpreted as evidence of a dose-response relation. 
Cough at night and during the daytime was signi¬ 
ficantly more common among children sleeping in 
damp bedrooms (p<0*001 and p<005, respectively), 
and a smaller excess was observed in children sleeping 
in bedrooms affected by mould. Mould in the child’s 


bedroom was significantly related to frequent trouble 
with a blocked or running nose (p<0*05). 
prevalences of cough at night and chesty colds were 
associated with crowding and the presence of smokers 
in the household. Domestic fuels were not important 
influences on the prevalence of respiratory symptoms. 
|*andoxical]y, chesty colds were considerably less 
common in children in households using gas |or 
jboking but more prevalent in the small number;of 
tihiktren exposed to unvented gas heating appliances. 
These relations in pan reflected differences in the use 
of fuels by owner occupiers and tenants of rented 
bousing. The pattern of association between dampness 
and hay fever was inconsistent; the difference in 
prevalence between all damp homes considered 
together and homes not affected was negligible 
(X : *0*54, df=l). 

The association between damp, mouldy housing and 
wheeze was remarkable in view of the lack of a relation 
of wheeze to other environmental factors in the home. 
Compared with rented homes, owner occupied homes 
were less likely to be affected by dampness (83% 
(58/700) v 29*7% (89/300)) or mould (4*9% (34/700) v 
18*3% (55/300)); this accounted for the difference in 
the prevalence of wheeze by housing tenure. In homes 
not affected by damp or mould the prevalence of 
wheeze w-as similar in the rented sector (11*1%; 23/207) 
and in owner occupied homes (10-6%; 67/631). By 
contrast, chesty colds, cough at night, cough during 
the day, and running nose were influenced by the 
number of people per room and the number of smokery 

the household, factor* that were strongly related to’ 
tenure and were therefore potential confounders for 
the relation to dampness or mould. 

Possible confounding effects were investigated by 
multiple logistic regression models with wheeze in the 
past year as the outcome variable. The unadjusted 
odds ratio for mould anywhere in the home was 3*70 
(95% confidence interval 2*22 to 6*15; x ; «27*7, df-1). 
In a model that included housing tenure, number of 
smokers in the household, number of people per room, 
and gas cooking the odds ratio for mould was 3*00 
(1*72 to 5*25; x*'-15*2, df=l). The effect of mould was 
independent of housing tenure (x for interaction 
term=0 41, df=*l). There was a dose correlation 


TABLE I —Prevalence (%)of respiratory symptoms related to home en vir o nm ent. N umbers of children are given in parentheses 


Wheeze -Chewy colds Gough it night Cough during day Running note Hey freer Ear trouble Sore threat 

(dmag i during aOnightwn :'s??davsin (dunng /du-nre (during 

pest year) put year) past month) pan month past month; past year) past year) past year) 


Owners 

10-7 (75/702) 

13-5(93/690 

7-1 f 54/692} 

Renting 

People per room: 

- <1-0 

16 3* (49/301) 

27-4— (10/292) 

22-5*** (66/293) 

11‘5 (39/331) 

15-6(52/334) 

1-0(27/336) 

1-1*5 

13*3(66/496) 

17-2(14/4*7) 

13-0* (63/416) 

>15 

11-104/126) 

25-0* (31/124) 

11-7** (23/123) 

Smokers is household: 

0 

12*1 (64/530) 

14* (77/519) 

9-0 (47/523) 

1 

12-I(37/307) 

II 4 (55/299; 

14-0* (42/301) 

>2 

13*4(22/164) 

25-3** (41/162) 

19 5*** (31059) 

fiae canker. 



* 13-5(56/415) 

Ho 

13*0(55/422)' ' 

* 21-0(17/414) 

Yaa 

11 *7 (61/579) 

15-2* (16/566) 

11-2 (64/569) 

Bookd gat Move: 

No 

124 (114/920) 

161(151*01) 

11-9 (101*05) 

Yes 

12-1(10/71) 

27-6* (21/76) 

13 200*6) 

Fanflis heater: 

No 

12-4021*74) 

17-6061*53) 

111 (113*51) 

Yes 

12-5(3/24) 

16-7(4/24) 

21-7(5/23) 

Coal ire: 

No 

12-5(117/937) 

17-5(161*11) 

11-7001*21) 

Yes 

11-5(7/61) 

117(11/59) 

21-7 (5/23) 

Damp: 

None 

10-4(90/153) 

15-3(121/139} 

10-7(90*41) 

Other reomst 

20*9** (11*6) 

25-6* (21/12) 

11-1 (9/11) 

Quid's bedroom 
Mould: 

24-6** (15/61) 

37-3*** (22*9) 

31-1**“ (19/61) 

None 

10*5(96*11). 

15-6(140*95) 

11*7 (105/196) 

Other roenut 

23-4* (11/47) 

32-6** (15/46) 

121(6/47) 

' Quid’* bedroom 

IS-1*** (16/42) 

43-6*** (17/39) 

21*4(9/42) 


13-2'91'689, 

22 0*** (63716, 

12-5 (I5/6S2 

19-0* (54/214’ 

101/74/614, 
1-5(24/211) 

24-1) 165*85' 
24-3 (70/218, 

50 4 341691 
56 3 066 295; 

13-4 <45/335) 
17-1(13/414) 
15-4(ll/l IT; 

12- 4(41/331) 

16 1(77/477) 

13- 6(16/111) 

9- 6(32/332) 

30 5 <50'47«) 

10- 1(13/120) 

26-3(11/3341 

22 1 (106410) 
23-0(21/122) 

51 2 072/336) 
51*i252/4l6) 
54-4(61025) 

13*9(72/519) 

16-5'49 297; 
.20-4(32/157) 

10-9 (56/513) 
17-2*151/297) 
20-1-(31/154) 

10 2(53/31!) 
10-3(30790) 
9-7(15/155) 

23- 5(122/519) 
25-3(75796’' 

24- 4(31/156) 

51’1(261*24) 
52-5 '151301' 
55-3(11/»59) 

15- 3(63/411) 

16- 0 (90/563) 

14-7(59/402) 

14-2(10*64) 

10-6(43/405) 

9-7 (54/551) 

21 *(19/407) 
25* (146/564) 

53 1 (220/414) 
51-4 (293/570) 

15-1 (141*95) 

14-3(11/77) 

14 5 (129/117) 
10-1(1*4) 

10 2(91/119) 

9 7 (7/72) 

24-0(214*92) 

23-7(11/76) 

51-7(467*04. 

55-1(4377) 

15-6(141*49) 

17-4 (4/23) 

14-0031*39) 

27-3(672) 

10-4 (97*37) 

4-2 0/24) 

24 1 (221*45) 
17-4(4/23) 

52-0(491*51) 
52 20273) 

15-2(139*12) 

17-4 (4/23) 

13 7(124*04) 
22-1 (13/57) 

10-4(94*03) 

6-9(4/51) 

23 7(215*09) 
211(17/59) 

51-6(475*20^ 

$7-4(35*1. 

14-7(123/134) 

11*3(15/11) 

25-9* (15/51) 

13-1(114*24) 

17-304/11) 

17-2(1(V5I) 

9 7(10/124) 23-1097/129) 

14-3**02*4) 32-1 (27/M) 

50-1(427*40) 
60 0(51*5; 

56 7 (34*0) 

15-3 (136/119) 
17-0(1/47) 

26-3 (10/31) 

13-3(117/171) 
23-4(11/47) 
36-3* (MV3I) 

9-1(16*12} 

20-0(9/45) 

7-9(3/31) 

232 (206111) 

35-6(16/45) 

30102/39) 

32-1 (461*99) 

46-7(21/45) 

55-0(22/40) 


*l^frW ( **p<00K***p<O00] compared with prevalence in uppermost category. “ one or more rtwm other than child's bedroom. 
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between damp walls and mould: 48% (71/147) of the 
homes affected by dampness were reported to be 
mouldy, and 80% (71/89) of the mouldy homes were 
reported to be damp. Mould seemed to have a greater 
effect on wheeze than did damp. In a model that 
included damp walls anywhere in the house the effect 
of mould remained significant (x J= *7-52, df-1), 
whereas the effect of dampness independent of mould 
was negligible (x^O-W, df= 1). 

The relations between housing conditions and chest 
colds, cough at night, cough during the day, and nasal 
discharge were investigated in similar multiple logistic 
regression models with each respiratory symptom in 
turn as the outcome variable. The association between 
mould and chest colds was independent of housing 
tenure, number of people per room, number of 
smokers, and gas cooking (odds ratio 2 08 (1*22-3 51); 
X*~7*26, df= 1). Inclusion of wheeze during the past 
year as a further explanatory variable reduced this 
effect so that it was no longer significant, although it 
remained in the same direction (odds ratio 1 *43 (0*77 to 
2*70)). At least pan of the association between chesty 
colds and mould thus seemed to be a consequ e nce of a 
recent tendency to wheeze. 

The weaker associations of cough at night and 
during the day with mould in the home were entirely 
explained by their common association with rented 
housing. After adjustment for tenure the odds ratios 
for cough at night and cough during the day associated 
with mould were 0*92 and 0*95, respectively, and the 
effect of mould on nasal discharge remained in the 
expected direction but was non-significant (odds 
ratio 1*61 (0*89 to 2 90); x**2«42, df=l). Further 
adjustment for the effects of number of people per 
room, number of smokers, and gas cooking made little 
difference to these results. 

Objective evidence of airways reactivity was 
collected to investigate the possible contribution of 
bias in reporting to the observed association between 
wheeze and mould in data from this and a previous 
questionnaire. 17 As expected, wheeze during the past 
year was more prevalent among the children who had 
bronchospasm after exercise. If no reporting bias had 
existed this relation would have been independent of 
housing conditions. In fact, for any given degree of 
bronchial lability a parental report of wheezing was 
more commonly obtained for children from homes 
with mould (table II). In a logistic regression model 
with wheeze during the past year as the outcome 
bronchial lability was included as a continuous 
explanatory variable. Its relation to wheeze was 
roughly linear (x* for quadratic term* 1 *05, df~ 1) and 
was modelled as such. The effect of mould in the 
home was independent of lability (odds ratio 3*50 
(1*95-6*47); 16*1, df=l) and constant across 

the range of lability observed (x 2 for interaction 
term*0 10, df*l). This odds ratio of 3*5 was 
comparable with the odds ratio of 3*7 obtained in the 
earlier model, which excluded lability; this implies that 


TAILS n—Prrvobnc* (%) of w\*u m pastyoar rtlaud to mould m 
homo omd brxmckial lobiUry mducod by extra*. Number* of children 
on giotn m portntkats 


Lability index* 

No would 

Mould in bo? room 

Total 

<0-t 

41-0(17/35) 

60*0 (3/5) 

50 0 <2<V40) 

0-S-0-I9 

11 1 (7/63) 

44*4 (4V) 

15-5 (It/72) 

0V4IV9 

M(343S3) 

33-3(1030) 

10-7 (44/413) 

>1*0 

6*6(20303) 

14-7 (5/34) 

7-4 (25337) 

Total 

10*6(16/792# 

30V (25/11# 

U-7 <111/173#* 


•Forced expiratory volume tn one xccood after exercise divided by that 
before exercise. 

t Include* eight children tested while re t d r ing treatmen t, all of whom 

jI Delude* three children tested while racan&g tre at m ent , all of whom 
w h aaaa d . 


the relation b e tw e en mould and wheeze was largely 
unrelated to measurements of airways reactivity. 

The higher prevalence of reported wheeze among 
children from homes with mould for any degree 
of airways reactivity suggested that reporting bias 
explained a substantial pan of the association of 
%heeze with damp or mouldy housing. Bronchospasm 
after exercise (lability index <0* 8) was, however, more 
common among the children from homes with mould. 
On the generous (but not unreasonable) assumption 
that all the children receiving drug treatment for 
asthma who were tested had reactive airways, the 
prevalence of abnormality was 9-9% (8/81) among 
children from homes with mould compared with 
5*4% (43/792) among the remainder (table II). This 
difference was in the expected direction, although 
it did not reach significance (x*=l*90, df*l). A 
non-parametric comparison of the entire distribution 
of Lability in children from homes with and without 
mould was made using normal scores from the RANK 
procedure in SAS 2 * to correct for the pronounced 
skewness. The difference betwe e n the two groups was 
negligible (Student 7 ! f»0*4, df*860). 


Discussion 

This study confirms the finding of previous surveys 
in one part of Edinburgh and suggests that an associa¬ 
tion between damp or mouldy housing and respiratory 
symptoms is not confined to specific council estates or 
to rented as opposed to owner occupied housing. 1117 
The association between mould and wheeze meets 
many of the criteria for an epidemiological association 
to be considered causal: it is strong, relatively specific 
when compared with other symptoms, consistent with 
previous studies, and free of substantial confounding 
by other factors studied. 14 Biologically plausible causal 
mechanisms can be proposed, and, assuming that 
duration of exposure is greatest when the child's 
bedroom is affected by mould or damp, there is a 
suggestion of a dose-response relation. 

The association of wheeze with damp or mouldy 
housing was of particular interest not only because 
confounding by other features of the home environ¬ 
ment was unlikely but also because a primary associa¬ 
tion with wheeze might account for the effect of damp, 
mouldy housing on other respiratory symptoms related 
to asthma. Furthermore, wheeze was the symptom for 
which a causal link with damp bousing conditions was 
most plausible biologically. 

The prevalence ratio for wheeze in the past year 
when homes with and without mould were compared is 
remarkable in view of the lack of correlation of most 
social or environmental variables with childhood 
asthma.* 5 * The study sample was drawn from the 
general population and permitted an estimate of the 
importance to public health of this association. If no 
child in the population of 1000 had been exposed to 
mould in the home 105 cases of wheeze during the past 
year would have been expected, based on 96 cases in 
911 children (table I). As 123 cases were seen mould in 
the home accounted for 14% (18/123) of all cases of 
wheeze. This fraction of the population attributable 
risk varied with the prevalence of exposure, being 6% 
(4* 5/75) for children from owner occupied homes but 
26% (12*5/49) for children from rented homes. These 
proportions are certainly much greater than any 
corresponding hazards from cooking or heating fuels. 

In a study of adults 43% of those living in areas of 
poor quality housing associated respiratory symptoms 
with their housing whereas in areas of good housing 
only 10% did so. u Differences such as this may reflect a 
causal relation, but they raise ifi£"lftS$ibiliry that 
reports of health state and particularly of respiratory 
symptoms may be influenced by perceptions of the 
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home environment. The present study showed that at 
any given level of airways reactivity induced by 
exercise the prevalence of wheeze reported by parents 
of children from homes with mould was substantially 
higher than the prevalence reported for children from 
unaffected homes. Interpretation of these results 
depends on the validity of the exercise challenge as an 
objective indicator of respiratory disease. 

Exercise was chosen because it is a common 
physiological challenge and therefore positive 
findings can be considered to have intrinsic validity. 
Pharmacological challenge tests may be more sensitive 
to minor degrees of airways reactivity, but they can 
induce bronchospasm in many non-wheezy children, 
which makes the interpretation of positive results less 
certain. 7 * Although wheeze and bronchial lability were 
dearly related, in two thirds of the wheezy children the 
forced expiratory volume in one second after exercise 
was within 10% of the value determined before 
exercise. Any assessment of change in a ipirometric 
index is sensitive to errors of measurement, par¬ 
ticularly in this young age group. Repeating the 
measurements in the same population of children 
suggested that forced expiratory volume in one second 
was the most reproducible spirometric index, but its 
coefficient of variation within subjects on any given 
occasion was 8 5%; hence the lability' index was subject 
to substantial random errors of measurement and 
individual subjects were misclassified. 

Though lack of sensitivity and random errors in the 
test procedure may have reduced the power of the 
study to detea a true relation between reported mould 
and bronchial lability, the negative findings do not 
exclude an association. These limitations cannot, 
however, explain the different relations between 
wheeze and lability in the children from homes with 
and without mould. This difference could be explained 
if exposure to mould commonly resulted in a syndrome 
(or a subtype of asthma) that caused wheeze but was 
not associated with airways reactivity to exercise. By its 
very nature this is a difficult proposition to test 
objectively, but it is unlikely for two reasons. Firstly, 
epidemiological and clinical evidence supports the 
concept of childhood asthma as a single disease, the 
cardinal symptom of which is wheeze. 77 n Secondly, 
the most plausible causal mechanism for any associa¬ 
tion between mould and wheeze is allergy’ to airborne 
spores, but atopic skin reactions to common antigens 
are associated with more frequent wheeze, 2 * and 
children who wheeze more frequently are more likely 
to show airways reactivity. 7 ' 

An alternative argument might be that broncho¬ 
spasm induced by exercise reflects an underlying 
susceptibility to asthmatic attacks rather than the 
activity of the disease itself. In this case the prevalence 
of symptoms might depend on both host factors 
(non-specific bronchial hyperreactivity) and the 
“dose” of trigger factors in the environment (including 
mould spores). The results presented in uble II could 
be interpreted as showing this, given that lability 
induced by exercise was an imprecise measure of 
underlying airways reactivity and that mould may not 
be a trigger for all susceptible children. Such a 
distinction between host and environmental factors is, 
however, called into question by observations that 
when patients with sensitivity to house dust mite move 
to an environment free of allergens the response of 
their bronchi to inhaled histamine is reduced." This 
suggests that non-specific bronchial hyperreactivity 
can result from long term exposure to allergen and is a 
manifestation of asthma rather than a cofaaor in its 
aetiology. 

# The most straightforward explanation of the 
discrepancy bet w een the questionnaire and clinical 
data is that awareness of dampness or mould in 


jfce feme Is a determinant of parental reporting 
of symptoms; this would account for much of the 
'^baervedwaodation b e twee n mould and respiratory 
gympcotniL The use of the term reporting bias should 
not be misunderstood. It does not mean that the 
accuracy of reporting by occupants of homes with 
mould is necessarily poorer; recall of symptoms for 
children in homes not affeaed by mould may be less 
complete. This reporting bias, however, implies that 
further studies of this relation are unlikely to be valid if 
they rely solely on information from questionnaires. 
jAb alternative source of reporting bias, which has oot^ 
THten considered here, 'is the effect of the chHdV 


symptoms po paremal awareness of adverse conditions 
in the home Ambient humidity and airborne fungal 
spores are being measured in subsamples of the study 
population to address this issue. 


I thank the Asthma Research Council for financial support; 
the schoolteachers, whose willing cooperation was invaluable 
at all stages of the survey; Mrs P Ross for help with the 
medical examinations; and Dr M Fulton for advice and 
encouragement throughout the study. 
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Oldigs, M. , Jorres, R., Magnussen, H. "Acute Effect of Passive 
Smoking on Lung Function and Airway Responsiveness in Asthmatic 
Children" Joint Meeting SEP-SEPCR Barbican Centre, London, 
September, 1990. 

SUMMARY: In 11 children with bronchial asthma (age range 8-13 yr, 
10 boys, 1 girl) we studied the effect of an one hour exposure at 
rest during passive cigarette smoking (20 ppm CO) or Sham. Nine 
of the subjects were on regular therapy with inhaled B2-agonists 
and DSCG. Both components were withheld at least six hours prior 
to each study session. Exposure was performed in an environmental 
chamber. Before and immediately after exposure, lung function and 
symptom scores were determined. After exposure, a histamine 
inhalation challenge was performed to determine the concentrations 
which caused a 100% increase in SRaw, PCIOOSRaw, and a 20% fall in 
FEV1, PC20FEV1. Mean (SD) SRaw before and after Sham was 8.7 (3.6) 
and 9.0 (3.2) cmH20*s, mean FEVl(SD) was 1.97 (0.32) and 1.98 (0.40) 
1, respectively. Before and after cigarette smoking, mean SRaw 
(SD) was 10.4 (5.3) and 9.4 (3.3) cmH20*s, mean FEV1 (SD) was 1.95 
(0.37) and 1.94 (0.35) 1, respectively. Geometric mean (SD) 
PCIOOSRaw and PC20FEV1 after Sham was 1.39 (3.0) and 0.70 (2.7) 
mg/ml, after passive smoking 1.65 (2.5) and 0.96 (2.3) mg/ml 
respectively. There was no statistical difference in lung function 
and PC-values between Sham and passive cigarette smoking. The 
main symptoms during passive smoking were eye and nasopharyngeal 
irritation. Our observations suggest that in children with mild 
bronchial asthma one hour of passive cigarette smoking does not 
cause airway obstruction or changes in bronchial responsiveness. 
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SUMMARY 

In 11 children with bronchial asthma (age range 8-13 yr, 10 boys, 1 girl) we ' 
studied the effect of an one hour exposure at rest during passive cigarette 
smoking (20 ppm CO) or Sham. Nine of the subjects were on regular therapy 
with ihhaled 52-agonists and DSCG. Both components were withheld at least 
six hours prior to each study session. Exposure was performed in an 
environmental chamber. Before and immediately after exposure, lung 
function and symptom scores were determined. After exposure, a histamine 
inhalation challenge was performed to determine the concentrations which 
caused a 100% increase in SRaw, PCiooSRaw, and a 20% fall in FEVi, 
PC 20 FEV 1 . Mean (SD) SRaw before and after Sham was 8.7 (3.6) and 9.0 (3.2) 
cmH20*s, mean FEVi (SD) was 1.97 (0.32) and K98 (0.40) 1, respectively. Before 
and after cigarette smoking, mean SRaw (SD) was 10.4 (5.3) and 9.4 (3.3) 
cmH20*s, mean FEVi (SD) was 1.95 (0.37) and 1.94 (0.35) 1, respectively. 

Geometric mean (SD) PCiooSRaw and PC 20 FEV 1 after Sham was 1.39 (3.0) and 
0.70 (2.7) mg/ml, after passive smoking 1.65 (2.5) and 0.96 (2.3) mg/ml, 
respectively. There was no statistical difference in lung function and PC- 
values between Sham and passive cigarette smoking. The main symptoms 
during passive smoking were eye and nasopharyngeal irritation. 

Our observations suggest that in children with mild bronchial asthma one 
hour of passive cigarette smoking does not cause airway obstruction or 
changes in bronchial responsiveness. 

KEYWORDS: 

Passive Smoking, Lung Function, Bronchial Hyperresponsiveness, Childhood 
Asthma 
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INTRODUCTION 

Subjects with bronchial asthma are characterized by airway hyper- 
responsiveness to a variety of stimuli. Cigarette smoke is considered to be a 
common stimulus which may affect subjects with asthma (1-3). 

In children, the adverse effect of chronic passive smoking on respiratory 
symptoms has received increasing attention (4-7). In some of these 
investigations an association between parental smoking habits and acute 
lower respiratory illness (8-12), respiratory symptoms (13-16),- prevalence and 
severity of asthma (13,17,18), impaired lung function and bronchial 
responsiveness (10,12,13,16,17,19-23) could be demonstrated. 

In contrast to chronic exposure, little is known on the acute effect of passive 
smoking in children. We therefore studied symptoms, lung function and 
airway responsiveness of children with bronchial asthma before and after one 
hour exposure to cigarette smoke as compared to control conditions. 
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MATERIAL AND METHODS 

Patients 

We investigated 11 children with allergic bronchial asthma (10 boys, 1 girl) 
ranging in age from 8 to 13 years (mean (SD) 10.4 (1.4) yr). Individual patient 
characteristics are given in table 1. 

In all diildren the diagnosis of bronchial asthma was made up within at least 
1 year before entering the study and patients had been followed up for a 
longer period of time on an out-patient basis. The children were not selected 
on the basis of symptoms induced by cigarette smoke. 

Diagnosis was based on typical symptoms, reversible airflow obstruction, 
bronchial hyperresponsiveness to histamine and a positive prick skin test to 
at least one common allergen (Allergopharma, Reinbek, ERG). Six out of 11 
patients showed an increase in total IgE (>150 IE/ml), and 6 children an 
increase of eosinophils in peripheral blood (>300/mm 3 ). 

In all subjects the severity of asthma required a long-term therapy, which had 
to be continued in 9 of 11 children during the study period. All children on 
therapy received disodium cromoglycate, two puffs two to four times per day. 
Each puff of disodium cromoglycate (1 mg) was combined with 0.05 mg 
fenoterol (Ditec R ) or 0.5 mg reproterol (Aarane*) as a fi 2 -agonist. One subject 
took two additional puffs of 200 pg beclomethasone dipropionate. In all 
children, this therapeutic regime was sufficient to control the disease and 
allow normal activities. This is also reflected by the magnitude of morning 
(before therapy, PEFmin) and maximum daytime peak flow values (PEFnux), 
which were measured regulary (table 1). 
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In the 9 asthmatic children receiving regular therapy, the activity of the 
disease allowed to discontinue inhalation therapy at least six hours prior to 
each study session without precipitating symptoms or deteriorating lung 
function (subject 6 continued bedomethasone inhalation during the study 
period). 

Spirometry, measured at least six hours after inhaling a bronchodilator was 
within normal limits. In all children the provocative concentration of 
inhaled histamine necessary to decrease FEVj by 20% as compared to baseline 
was less than 8 mg/ml (table 1), thus demonstrating airway hyperrespon¬ 
siveness (see Histamine inhalation challenge). 

During the study period and within the two weeks preceeding the study no 
child suffered from an upper respiratory tract infection, experienced an 
uncommon burden of allergen or reported on. any other trigger which may 
worsen asthma; therefore all induded children were considered to be 
currently dincally stable. 

None of the children had ever actively smoked agarettes, six of them were 
exposed to dgarette smoke at home (table 2). 

Children and parents were informed about the aim of the study and gave 
their consent. 


Cigarette smoke exposure 
Exposure chamber 

The study was performed in a 24 m 3 exposure chamber. To ensure 
'homogenous concentration of dgarette smoke the air was moved by fans in 
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a spiral form. Sampling ports were distributed within the chamber to check 
for gradients of gas concentrations and particle density. Cigarette smoke was 
generated by a smoking machine designed in our laboratory which took 1 
puff per cigarette per minute (according to DIN 10240). To achieve the target 
concentration of about 20 ppm CO, on average 2 cigarettes were smoked 
simultaneously. We used filter cigarettes of a leading brand with a nicotine 
content of 0.9 mg and tar content of 13 mg per cigarette. 

Measurement of exposure conditions 

The level of cigarette smoke exposure was determined by measuring CO, 
NOx, particle density, nicotine, acetaldehyde, formaldehyde, acrolein and 
ammonia. Concentration of CO was measured continuously by an infrared 
gas analyzer (Unor 6N, Maihak AG, Hamburg, FRG) whose calibration was 
checked daily by a certified span gas (Linde AG, Unterschleifiheim, FRG). 
Concentration of NO x was measured by a chemiluminescence nitrogen 
oxides analyzer (8840, Monitor Labs Inc., San Diego, CA, USA) which was 
calibrated regularly by a permeation tube calibrator (Model 8550, Monitor 
Labs Inc., San Diego, CA). Particle density was monitored continuously by 
measuring optical particle density (RAM-1, GCA/Environmental 
Instruments, Bedford, Mass., USA) using a 4 |im precollector. Calibration of 
optical particle density was done in regular intervals gravimetrically by 
taking filter probes (Millipore, FALP 03700, Typ FA) from total sampling 
volumes of 17-73 litres of air. Nicotine, acetaldehyde, formaldehyde, acrolein 
and ammonia were determined using commercially available sample tubes 
and filters at sampling volumes ranging between 3 and 100 litres of air. 
Analysis was done by gas chromatography (nicotine), by high performance 
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liquid chromatography (acetaldehyde, formaldehyde, acrolein) and by the 
indopheno! method VD1 2461 (ammonia). Temperature and relative 
humidity were measured at the beginning and at the end of each exposure. 

Estimation of chronic smoke exposure 

To estimate chronic passive smoke exposure at home, urinary cotinine 
concentrations were determined in triplicate from morning urine specimens 
collected at the second study day. Determination was made in an 
environment free of smoking. Urine was stored at -20 °C until assayed. 
Cotinine was measured by a radioimmunoassay procedure (24). 


Assessment of symptoms 

Before and immediately after exposure the chest of each subject was 
auscultated by one of us (M.O.). To estimate severity of symptoms induced by 
exposure, the children and their parents were instructed to check an ordinal 
scale ranging from 0 to 10 in order to determine severity of eye, nose 
irritation, throat irritation, cough, chest tightness and headache. Zero 
indicated no perceptible symptom, 10 almost intolerable severity of the 
respective symptom. 
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Lung Function Measurement 

Airway resistance (Raw) during breathing at 1 Hz and thoracic gas volume 

(TGV) were measured by a volume-constant body plethysmograph (Bodytest, 

E. Jaeger, Wurzburg, FRG) connected to a Computer (PDP 11/04, Digital 

Equipment Corp., Maynard, MA, USA). Airway resistance was multiplied by 

the corresponding thoracic gas volume to obtain specific airway resistance 

(5Raw). Airway resistance was measured during up to 4 breathing cycles. FEVi 

was assessed by a pneumotachygraph immediately after body plethysmo- 
« 

graphy. Measurements were repeated 4 times. For analysis, the average of 4 
values of SRaw and the average of the two maximum values of FEVi was 
taken. 


Histamine Inhalation Challenge 

Bronchial challenge with histamine was done according to the guidelines of 
Chai et aL (25) using a breath-synchronized pressure valve. The aerosols were 
generated during 0.6 sec at the beginning of 5 slow inspirations from FRC to 
TLC, the nebulizer output being 80 ill of solution per 5 nebulizations. Saline 
solutions of histamine diphosphate (Sigma Chemie, Deisenhofen, FRG) were 
prepared dail y. After inhaling buffer solution, the subjects inhaled doubling 
concentrations of histamine, starting with 0.05 mg/ml histamine. Lung 
function was measured 1 and 3 min after inhalation. The inhalation was 
stopped after at least a 100 % increase of SRaw and a 20 % fall in FEVi. Dose- 
response curves were constructed by plotting SRaw and FEVi against log 
histamine concentration. By linear interpolation, the provocative 
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concentrations of histamine (in mg/ml) were computed necessary to increase 
SRaw by 100 % (PCjooSRaw) and to decrease FEV; by 20 % (PC 20 FEV 1 ) as 
compared to baseline. With this method, hyperresponsiveness was assumed 
if PC-values were below 8 mg/ml (26). 

Experimental Protocol 

Each subject was studied at three days within a two week period. All 
investigations were performed at least six hours after the last application of 
therapy. 

On the first day recent history was taken and a physical investigation 
performed. Lung function and airway responsiveness to inhaled histamine 
were measured. In case of stable clinical conditions, normal lung function and 
airway hyperresponsiveness, the children and their parents were instructed in 
the experimental procedure. They were provided with sampling probes for 
collecting morning urinary specimens. 

On the second study day, exposure to ambient air (Sham) and at the third 

4 

study day exposure to cigarette smoke was performed. 

On exposure days, subjects rested for 10 minutes after entering the laboratory. 
After auscultation of the chest, assessment of symptoms and measurement of 
baseline lung function, the children entered the exposure chamber. They were 
always seated at the same place inside the chamber. Five minutes before the 
end of exposure, symptoms were assessed again. Immediately after exposure, 
auscultation of the chest and lung function measurement were performed. 
Histamine inhalation challenge was started 15 minutes after the end of 
exposure. 
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Statistical Analysis 

Lung function parameters before and after both exposures and control values 
were compared to each other by the paired t-test after appropriate Bonferroni 

4 

correction for multiplicity of tests (27). Log PC-values after both exposures and 
control values were also compared by the paired t-test. The assumption of 
normal distribution of data was checked by normal probability plots and tests. 
Statistical significance was assumed for p<0.05. 


RESULTS 

Exposure conditions • 

During Sham and cigarette smoke exposure, mean (SD) temperature was 24.1 
(1.6) °C and mean relative humidity was 51 (3) %, with no difference between 
the study days. During passive smoke exposure, mean (SD) total particle 
density was 2743 (348) |ig/m 3 and nicotine content was 397 (78) |ig/m 3 . Mean 
(SD) concentrations of CO were 20.5 (0.5) ppm, NO x 0.90 (0.09) ppm, 
formaldehyde 0.13 (0.01) ppm, acetaldehyde 0.50 (0.05) ppm, acrolein 0.081 
(0.017) ppm and ammonia 5.69 (3.35) ppm. During exposure with ambient air, 
mean (SD) CO was 0.1 (0.3) ppm, and mean (SD) total particle density was 17 
(57) ng/m 3 . 
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Symptoms during exposure 

In all of our children, auscultation of the chest was normal before and after 
exposure to Sham and cigarette smoke, respectively. Eye irritation was 
experienced by all subjects during smoke exposure (Fig. 1). Nasal congestion 
was reported by 9/11 children after cigarette exposure and 5/11 after Sham. 
After smoke exposure, throat irritation occured in 3/11, cough in 0/11, chest 
tightness in 3/11, and headache in 3/11 children. Except for eye irritation, the 
frequency and intensity of the symptoms did not differ between cigarette 
smoke and Sham exposure (Fig. 1). 

Variability of baseline lung function 

• 

Mean (SD) SRaw before Sham and smoke exposure was 8.7 (3.6) and 10.4 (5.3) 
cmH20*s, respectively. These values were not significantly different from 
each other nor from the mean (SD) SRaw value of 8.5 (2.8) cmH20*s 
measured on study entry (control, table 3). 

Mean (SD) FEVj before Sham and cigarette smoke was 1.97 (0.32) and 1.95 
(0.39) 1, respectively. These values were not significantly different from each 
other ;\or from the mean (SD) FEVi value of 1.95 (0.39) 1 when entering the 
study (control, table 3). 

Mean (SD) values of individual variation coefficients of the three repeated 
determinations of SRaw and FEVi were 21 (11) and 6 (4) %, respectively. 
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Lung function changes during exposure 

Mean (SD) SRaw before and after one hour exposure to ambient air (Sham) 
was 8.7 (3.6) and 9.0 (3.2) cmH20*s, respectively, with no statistically 
significant difference (table 3). Mean (SD) FEVi before and after Sham was 1.97 
(0.32) and 1.98 (0.40) 1, respectively, with no significant difference. Percentage 
changes of SRaw and FEVi during Sham ranged from >28 to +59% and from - 
10 to +9%, respectively. 

Mean (SD) SRaw before and after one hour exposure to cigarette smoke was 

10.4 (5.3) and 9.4 (3.3) anH20*s, respectively. Mean (SD) FEVi before and after 

smoke exposure was 1.95 (0.39) and 1.94 (0.35) 1, respectively (table 3, Fig. 2). 

Values before and after exposure were not significantly different from each 
< 

other. Percentage changes of SRaw and FEVi during passive smoking ranged 
from -37 to +12% and from -25 to +13%, respectively. 

Airway responsiveness during exposure 

Geometric mean (SD) PCiooSRaw and PC 20 FEV 1 at control were 0.85 (2.4) and 
0.54 (2.7) mg/ml, respectively (table 4, Fig. 3). 

Geometric mean (SD) PCiooSRaw and PC 20 FEV 1 measured after Sham were 
1.39 (3.0) and 0.70 (2.7) mg/ml, respectively. Geometric mean (SD) PCiooSRaw 
and PC 20 FEV 1 after exposure to cigarette smoke were 1.65 (2.5) and 0.96 (2.3) 
mg/ml, respectivdy (table 4 , Fig. 3). 

PCiooSRaw and PC 20 FEV 1 were not significantly different between Sham, 
cigarette smoke exposure or control 
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As determined from Sham and control, the mean (SD) value of individual 
variability of PCiooSRaw and PC 20 FEV 1 was 1.0 (0.5) and 0.9 (0.6) doubling 
concentrations of histamine, respectively. 


DISCUSSION 

Our observations demonstrate that in children with mild bronchial asthma 
one hour passive smoking produced mainly eye irritation but no airway 
obstruction and no significant changes in bronchial responsiveness to inhaled 

4 

histamine. 

To the best of our knowledge, acute pulmonary response to passive smoke 
exposure has not been studied in asthmatic children. Previous studies on the 
acute effect of passive smoking were performed in adult asthmatics. These 
studies showed conflicting results. 

Shephard and coworkers (28) investigated 14 asthmatic subjects during a 2-h 
cigarette smoke exposure (24 ppm CO) and observed no significant changes in 
pulmonary function. Dahms et al. (29) reported on 10 asthmatics passively 
exposed to cigarette smoke (15 - 20 ppm CO) for one hour. These authors 
found a 21.4%. decrease in FEVi following smoke exposure in asthmatics 
compared to normal controls. Knight and Breslin (30) studied 6 patients with 
asthma who developed a 11% decline in FEVi and an increase in bronchial 
reactivity to inhaled histamine 4 hours after a l*h smoke exposure (15 - 25 
ppm CO). Wiedemann and coworkers (31) examined the acute effect of a 1-h 
chamber exposure to cigarette smoke (40 - 50 ppm CO) on lung function and 
airway responsiveness in 9 adult asthmatics. In these subjects no change in 
lung function was observed, but a small decrease in nonspecific airway 
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reactivity. Recently, Stankus et al. (32) investigated the effect of an 2 hour 
exposure to tobacco smoke (8.7 -14.1 ppm CO) in 21 subjects with asthma who 
claimed on respiratory symptoms on previous exposure to cigarette smoke. In : 
7 of these 21 subjects suspected as smoke sensitive asthmatics, they found a 
significant (> 20%) fall in FEVi. These findings in adult asthmatics 
demonstrate that there might be a subgroup of smoke sensitive asthmatics 
who develop acute airway obstruction without consistent changes in airway 
responsiveness following passive smoke exposure. 

In our group of asthmatic children, after exposure to Sham changes of FEVi 
between -10 and +9% were observed as compared to pre-exposure values. 
After exposure to passive cigarette smoke, in 9 subjects changes of FEVi were 
within this range. Subject #3 showed an increase in FEVi by 13% after smoke 
exposure in contrast to an decrease of 10% after Sham. Subject #7 showed a 
decrease in FEVi by 25% after smoke exposure as compared to an increase of 
5% after Sham. In both subjects, changes in FEVi were larger than 
corresponding changes in SRaw. Analysis of the spirometric curves, however, 
did not reveal any sign of deficient cooperation in both subjects. According to 
our study protocol, baseline lung function measurement was performed three 
times on three different study days. Mean coefficients of variation were 6% for 
FEVi *and 21% for SRaw which is well within the reproducibility reported in 
adult subjects (33). Therefore, we do not believe that our inability to 
demonstrate an adverse acute effect of passive cigarette smoking on lung 
function was due to an insufficient reprodudbility of lung function data. 
Airway hyperresponsiveness to inhaled histamine in terms of PC 20 FEV 1 and 
PCiooSRaw was assessed three times on three different study days. The two 
challenges without previous smoke exposure (control, Sham) showed a 
variability of plus minus one doubling concentration of histamine, which is 
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within accepted limits (33,34). Therefore, it is unlikely that our findings were 
due to a weak reproducibility of bronchial responsiveness measurement. 
However, it seems to us that in children further investigations on the 
possible interaction between DSCG and passive smoking should be done. 

Nine out of 11 asthmatic children were under regular therapy consisting of 
inhaled and disodium cromoglycate (and in subject #6 of additive 

400 |ig bedomethasone diproprionate). The duration of the effect of inhaled 
fi 2 *agonists on airway tone and bronchial responsiveness is within 3*5 hours 
(35). Therefore, as we started exposure at least 6 hours after the last inhalation 
therapy, an influence of fi 2 *agoni 5 ts on our data seems to be unlikely. 

This may however not be true for disodium cromoglycate (DSCG). There are 
conflicting data on the protective effect of DSCG on airway responsiveness. 
Most authors agree that a significant protection against airway obstruction 
induced by histamine or methacholine could not be substantiated (36). 
Recently it has been shown that long term treatment with DSCG may modify 
the level of bronchial hyperresponsiveness (37). 

In our study all children showed bronchial hyperresponsiveness to inhaled 
histamine, irrespective of the foregoing therapy with DSCG. Three of the 9 
children with DSCG showed an increase in airway responsiveness after 
passive dgarette smoking, the remaining children an decrease in airway 
responsiveness. In comparison, one child without therapy showed an 
increase and the other one without therapy showed a decrease in 
hyperresponsiveness after smoke exposure Our inability to demonstrate an 
effect of passive smoke exposure on airway responsiveness in the presence of 
hyperresponsiveness to inhaled histamine is unlikely to be explained by the 
pharmacologic profile of DSCG. 
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In the present study the level of dgarette smoke exposure was characterized by 
several components which may be potential irritants per se. It has been 
suggested that substances like CO (38), NO 2 (39), formaldehyde (40) and' 
aerosolized nicotine (41) may produce upper respiratory symptoms. The 
threshold concentration of NO 2 which causes an increase in hyper¬ 
responsiveness during resting ventilation is about 0.25 ppm (39). In our 
experiments, total NO x concentration was about 1 ppm, however, the reactive 

4 

component NO 2 was measured to be less than 3% of the total concentration of 
NOx- Acrolein (an unsaturated aldehyde) has been demonstrated to decrease 
pulmonary function in guinea pigs at concentrations of at least 0.31 ppm and 
to produce transient bronchial hyperresponsiveness (42,43). In our study the 
concentration of acrolein was in the range of 0.1 ppm. For saturated aldehydes 
like formaldehyde it has been reported that in asthmatics exposure to 
concentrations up to 3 ppm for 1-1.5 hour did not cause statistically 
significant decrements in pulmonary function (40,44). Under our exposure 
conditions, formaldehyde concentration was about 0.13 ppm. Therefore, our 
concentrations of the cigarette smoke components were always lower than 
those effective in the single component exposure studies. Because we did not 
see an effect of passive smoking on lung function or airway responsiveness, 
synergistic effects between the constituents of cigarette smoke seems to be 
unlikely. 

By measuring urinary cotinine concentration which is an accepted biological 
marker of chronic exposure to passive smoke (45-48), we were able to identify 
6 out of 11 asthmatic children with reported passive smoke exposure at home 
(table 2). This observation confirms that many children are exposed by the 
smoking habits of their parents. Since the purpose of our study was to 
investigate the acute effects of passive smoking and since we did not find an 
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effect and could not identify an active component of cigarette smoke in our 
experiments, % is difficult to compare our data with' those of chronic exposure 
«tudies.;*Ghronic exposure has been demonstrated to increase bronchial 
responsiveness and to impair lung function {10,12,13,16,17,19-23). Pur data , 
regarding short-term exposure are by no means.contradictory Jo these 
©bservations.*lnaddition,chronic passive smoke , exposure may induce 
changes in the airways which mask airway response to acute exposure. From 
our data this hypothesis can not be proved, however, it would be of interest to 
study the acute airway response of asthmatic children with and without 
chronic smoke exposure. 
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LEGENDS TO FIGURES 


Figure 1 Median and 90%-percendi of symptom score after Sham and 
passive smoke exposure. 


Figure 2 FEVj 0) and SRaw (cmH20*s) before and after exposure 


(Sham, Passive Smoking) and at the control day. 


Figure 3 Airway responsiveness to inhaled histamine after exposure 


(5ham, Passive Smoking) and at the control day. 


Source: https://www.industrydocuments.ucsf.edu/docs/xnnxOOOO 





Legend to Table I: 

•VC: Inspired vital capacity. 

bOometric mean values and geometric standard deviations of mean. 

c Therapy; B - Inhaled beta-2-agonbts, D - disodium cromoglycate. Cl - inhaled corticosteroids. 
For definitions see text. 
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TABLE 1 - Individual data of patients 


Patient Sex Age Weight Height Atopy 
No. yr kg cm 

IgE 

IE/ml 

Eosinophils PEF,nj n 

counts/mm^ 1/min 

PEFmax 

1/min 

VC* FEVi 

Ibtps %pred 

PC 2 oFEVi b Therapy' 
mg/ml 

1 

m 

12 

50 

165 

+ 

92 

563 

400 

480 

3.68 

97 

0.09 

B,D 

2 

m 

13 

42 

154 

+ 

114 

350 

280 

330 

2.18 

76 

0.34 

B,D 

3 

m 

11 

35 

142 

+ 

524 

422 

320 

440 

235 

97 

0.73 

B,D 

4 

m 

9 

38 

140 

+ 

219 

100 

300 

380 

2.46 

110 

1.25 

B,D 

5 

m 

10 

35 

150 

+ 

518 

441 

280 

340 

2.48 

88 

1.72 

B,D 

6 

m 

11 

40 

149 


146 

319 

300 

380 

2.60 

111 

1.02 

B,D,iC 

7 

m 

11 

41 

151 


101 

181 

330 

400 

2.60 

107 

1.13 

B,D 

8 

m 

9 

40 

141 

+ 

269 

143 

240 

270 

1.90 

85 

0.12 

B,D 

9 

m 

8 

26 

137 

+ 

137 

147 

210 

330 

1.82 

90 

1.28 

- 

10 

m 

10 

36 

142 

+ 

361 

422 

280 

350 

3.00 

130 

0.46 

B,D 

11 

w 

10 

35 

143 


185 

293 

• 150 

220 

2.20 

98 

0.30 

- 

Mean 

10.4 

38 

147 


242 

307 

281 

356 

2.48 

99 

0.77 


SD 


1.4 

6 

8 


159 

149 

65 

73 

0.52 

15 

0.55 



£&J,08CEK02 


Source: https://www.industrydocuments.ucsf.edu/docs/xnnxOOOO 




TABLE 2 - Urinary cotinine concentration and reported parental 
smoking habits 


Patient 

No. 

cotinine 

(ng/ml) 

paternal 

smoking 

maternal 

smoking 

1 

11 

+ 

. 

2 

8 

+ 

- 

3 

34 

- 

- 

4 

4 

+ 

- 

5 

2 

- 

• 

6 

1 

- 

+ 

7 

3 

- 

+ 

8 

0 

- 

- 

9 

11 

+ 

• 

10 

0 

- 

- 

11 

0 

- 

• 
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TABLE 3 - SRaw (In anHjO*s) and FEVj On I) before (pie) and after (pool) exposure lo ambient air (Sham) or 
passive smoke and at the control day 


CONTROL SHAM PASSIVE SMOK E 

Patient SRaw FEVi SRaw FEVt SRaw FEV| 


No* 



pre 

post 

pre 

post 

pre 

post 

pre 

post 

1 

13.2 

2.68 

12.5 

10.6 

2.60 

2.84 

9.9 

ii.i 

276 

2.81 

2 

8.1 

174 

5.9 

7.9 

1.93 

1.86 

8.6 

9.4 

1.84 

1.82 

3 

t0.7 

1.75 

12.6 

12.8 

1.75 

1.57 

9.6 

8.8 

1.74 

1.97 

4 

10.1 

1.90 

4.6 

73 

2.13 

2.11 

11.1 

9.3 

1.83 

1.84 

5 

10.5 

1.86 

11.9 

127 

171 

175 

. 14.3 

14.0 

1.47 

1.55 

6 

8.1 

230 

9.0 

7.8 

2.27 

232 

10.5 

8.8 

2.23 

2.U 

7 

5.2 

Z2B 

5.8 

4.2 

2.21 

233 

46 

4.4 

233 

1.74 

8 

4.0 

152 

6.6 

7.2 

176 

1.75 

6.4 

6.2 

1.79 

1.78 

9 

5.4 

1.47 

3.5 

4.4 

1.82 

1.69 

5.5 

5.4 

1.59 

1.72 

10 

10.8 

233 

13.9 

13.0 

2.07 

2.10 

23.9 

15.0 

2.21 

2.13 

11 

7.8 

1.64 

97 

10.6 

1.47 

1.50 

9.7 

10.6 

1.63 

1.71 

Mean 

8-5 

1.95 

87 

9.0 

1.97 

1.98 

loV 

9.4 

1.95 

1.94 

SD 

2.8 

0.39 

3.6 

3.2 

0.32 

0.40 

5.3 

3.3 

0.39 

0.35 


Source: https://www.industrydocuments.ucsf.edu/docs/xnnxOOOO 




Legend to Table 4: 

^Geometric mean values and geometric standard deviations of mean. 
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TABLE 4 - Histamine concentration (mg/ml) necassary to increase SRaw by 100% (PCiooSRaw) or to 
decrease FEV* by 20% (PCyFEVt) after 1 hour exposure to ambient air (Sham) or to passive smoke 
and at the control day 

CONTROL SHAM PASSIVE SMOKE 


Patient PCiooSRaw PQoFEVi PCiooSRaw PC 20 FEV 1 PC,ooSRaw PC 20 FEV 1 

No. 


1 

0.25 

0.09 

0.51 

0.27 

030 

0.21 

2 

0.92 

0.34 

5.81 

0.78 

6.40 

1.10 

3 

1.60 

0.73 

0.38 

0.11 

1.24 

1.05 

4 

1.12 

1.25 

2.38 

0.79 

1.17 

0.87 

5 

1.45 

1.72 

4.59 

1.68 

3.16 

« 

2.64 

6 

Z\2 

1.02 

3.83 

1.71 

6.90 

3.03 

7 

1.07 

1.13 

0.59 

0.60 

1.45 

1.57 

8 

0.12 

0.12 

0.62 

0.67 

1.01 

1.14 

9 

1.85 

1.28 

4.80 

4.22 

1.40 

0.75 

10 

0.81 

0.46 

0.37 

033 

0.70 

0.27 

11 

. 0.66 

0.30 

1.24 

0.68 

2.79 

1.00 

Mean* 

0.85 

0.54 

1.39 

0.70 

1.65 

096 

SD 

2.40 

2.70 

300 

2.70 

2.50 

2.30 
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Source: https://www.industrydocuments.ucsf.edu/docs/xnnxOOOO 
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Fig.2. FEVj (1) and SRaw (cmH 2 0*s) before (O) and after (•) exposure (Sham, Passive Smoking) and at the control day (O). 
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Control Sham Passive Smoking 


Fig. 3. Airway responsiveness to inhaled histamine after exposure (Sham, Passive Smoking) and at the control day. 
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Sherman, C.B., Tosteson, T.D., Tager, I.B., Speizer, F.E.., Weiss, 
S.T. "Early childhood predictors of asthma" Am J Epidemiol 132(1): 
83-95, 1990. 

ABSTRACT. TO investigate potential risk factors for the development 
of childhood asthma, the authors undertook a longitudinal study 
using a cohort of 770 children aged 5-9 years from East Boston, 
Massachusetts, that has been under study since 1975. The disease 
outcome considered was age at first onset of asthma,, as determined 
by parental or self—reporting, of a physician's diagnosis. Potential 
risk factors were evaluated specifically in relation to their 
presence antecedent to a diagnosis of asthma. Standardized 
questionnaires were used to obtain childhood illness histories, 
environmental exposures, and the asthmatic and 1 atopic statuses: of 
first-degree relatives. Ninety—one cases of asthma were identified 
from 1975 to 1988 (57 males and 34 females) . Significant sex- 
adjusted relative risk estimates were seen for antecedent pneumonia, 
bronchitis, hay fever, sinusitis, parental asthma, and parental 
atopy. Neither bronchiolitis, eczema, croup, personal cigarette 
smoking, maternal smoking, paternal smoking, nor delivery 
complications bore an apparent relation to the development of 
asthma. A history of parental asthma or parental atopy did not 
significantly alter the sex-adjusted relative risk estimates for 
pneumonia, bronchitis, hay fever, or sinusitis. These results 
support the hypothesis that asthma is a multifactor disease whose 
expression is dependent on both familial and environmental 
influences. 



Source: https://www.industrydocuments.ucsf.edu/docs/xnnxOOOO 
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D. Toataaon, I. B. Tagar, F. E. Spaizar, and S. T. Waiaa, Earffy childhoodIpradietora 
of asthma. Am J Epidemiol 1990;132:63-95. 

To invaatigata potential risk factors fOr tha davtlopmant of childhood asthma, 
the authors undertook a longitudinal study using a cohort of 770 children aged 
5-9 years from East Boston, Massachusetts, that has bean under study since 
1975. The disease outcome considered was age at first onset of asthma, as 
determined by parental or self-reporting of a physician’s diagnosis. Potential risk 
factors ware evaluated specifically in relation to their presence antecedent to a 
diagnosis of asthma. Standardized questionnaires were used to obtain childhood 
illness histories, environmental exposures, and the asthmatic and atopic statuses 
of first*degree relatives. Ninety-one cases of asthma were identified from 1975 
to 1966 (57 males and 34 females)] Significant sexrad)usted relative risk esti¬ 
mates were seen for antecedent pneumonia, bronchitis, hay fever, sinusitis, 
parental asthma, and parental atopy. Neither bronchiolitis, eczema, croup, per¬ 
sonal cigarette smoking* maternal smoking, paternal smoking, nor delivery com¬ 
plications bore an apparent relation to the development of asthma. A history of 
parental asthma or parental atopy did not significantly alter the sex-adjusted 
relative risk estimates for pneumonia, bronchitis, hay fever, or sinusitis. These 
results support the hypothesis that asthma is a muitifsclor disease whose 
expression is dependent on both familial and environmental influences. 


asthma; child; genetics; hypersensitivity; respiratory tract infections 


A number of studies have been carried 
out to investigate risk factors for childhood 
asthma (1-16). Hospital-based and case- 
control studies have consistently shown 
that lower respiratory illness (1-6) and ato¬ 
py (7^10) are associated with asthma 
in children. Available longitudinal and 
community-based studies have found asso¬ 


ciations between perinatal, social, infec¬ 
tious. and allergic exposures and the risk of 
asthma in children (11-16). Some uncer¬ 
tainty remains, however, as to the identity 
and causal significance of early childhood 
predictors for the development of asthma. 
The present investigation used longitudinal 
data from a cohort of 5- to 9-year-old chil- 
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dren with 13 years of follow-up to evaluate 
the importance of a range of potential risk 
factors whose assessment was matte ante¬ 
cedent to the onset of asthma. 

Materials and methods 
Selection of study sample 

Details of the characteristics of the study 
population have been published elsewhere 
(17), Briefly, a 34 percent random sample 
was selected from all children 5-9 years of 
age enrolled in public and parochial schools 
in East Boston* Massachusetts, in Septem¬ 
ber 1974. Between January and June of 
1975, interviewers visited the households of 
these children and enumerated all house¬ 
hold residents. The residents together with 
the index children comprised the total 
study population. All members of the study 
population were screened annually begin¬ 
ning in 197Si with the exception of the 
second and third screenings (1976 and 
1977). The 5- to 9-year-old index children 
and siblings of the same ages comprised the 
study population for these analyses. Data 
collected during the first year (1975) and 
for 11 consecutive years (1978-1988) were 
used. 

Data collection 

Standardized questionnaires were used 
to obtain data on respiratory symptoms and 
illnesses, cigarette smoking history, and 
household demographics. Questions relat¬ 
ing to chronic respiratory symptoms were 
those proposed by the Division of Lung 
Diseases of the National Heart, Lung, and 
Blood Institute (18). At the first screening, 
separate but similar questionnaires were 
used for subjects aged less than 10 years 
and those aged 10 years or older. Beginning 
with the fourth screening cycle (September 
1977-June 1978), a common questionnaire 
was used for all subjects. Parents answered 
all questions for children younger than 10 
years of age, except for those questions that 
pertained to the child's smoking history, 


which were answered by the child during 
pulmonary function testing (when parents 
were not present). Children aged 10 or older 
answered ail questions for themselves. 

The time periods covered by these ques¬ 
tionnaires differed. The initial question¬ 
naire asked about events in the child’s life 
prior to and up to entry into the study; the 
fourth year questionnaire focused on events 
for the period between study entry and the 
fourth year (“gap” years). Thereafter, each 
annual survey obtained information about 
events that occurred between annual sur¬ 
veys or between the time the subject was 
last seen and the current survey. The age 
at first occurrence of an illness was defined 
as the age (in yean) at the time of the 
survey in which a positive response was 
recorded or the age (in years) at the time 
of the fourth survey for positive responses 
occurring during the “gap” years. 

Ventilatory function was tested using an 
8-liter, water-filled, portable recording spi¬ 
rometer (Survey spirometer; Warren Col¬ 
lins, Inc., Braintree, MA) with the subject 
in the sitting position and without the use 
of a nose clip. The spirometers were cali¬ 
brated on a regular basis. Subjects were 
encouraged to perform FVC maneuvers un¬ 
til five acceptable tracings were obtained or 
until it became evident that they could not 
perform ad^uateiy. A tracing was consid¬ 
ered acceptable if it was at least 4 seconds 
in duration and reached an asymptote of 
at least 1 second. All pulmonary function 
measurements were corrected to body tem¬ 
perature, ambient pressure, and saturation 
with water vapor at these conditions. 

FVC, FEV lt and FEFis.?* were obtained 
by standard technique (19). FVC, the great¬ 
est volume that can be forcefully exhaled 
from total lung expansion, may be reduced 
in subjects with restrictive or severe ob* 
stmotive ventilatory defects. FEVj and 
FEFjs ni measures of airflow, are reduced 
in obstructive lung diseases. When mean 
values of these measurements were used, 
they were obtained as the mean of the best 
three of five tracings, as recommended by 


Source: https://www.industrydocuments.ucsf.edu/docs/xnnxOOOO 
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the Division of Lung Diseases (18). Mean 
lung function values were converted into 
percent predicted values using the nomo¬ 
grams of Dickman et al. (20). 

The disease outcome for this investiga¬ 
tion was age at first occurrence of a physi¬ 
cian’s diagnosis of asthma, as reported by 
the subject or his/her parent. Hay fever, 
sinusitis, eczema, pneumonia, and bronchi¬ 
tis were defined by the subject's or parent’s 
report of a physician’s diagnosis of these 
illnesses on the initial or yearly surveys. 
Smoking statuses of the index children and 
their parents were determined from the 
initial or yearly questionnaire responses. 
Croup and bronchiolitis were defined by 
the subject’s or parent’s report: of a physi¬ 
cian’s diagnosis of these illnesses on the 
initial questionnaire. Age at first occur¬ 
rence was obtained for these latter vari¬ 
ables. 

Other exposure variables includedl deliv¬ 
ery complications, parental asthma, and 
parental atopy. Information on delivery’ 
complications (’’Were there any problems 
with him/her at the time of delivery 0 "— 
yes or no) was available only on the initial 
questionnaire. A parental history of asthma 
was considered present if either parent of 
the index child reported, at any time during 
the study period, ever receiving a physi¬ 
cian’s diagnosis of the condition. Similarly, 
parental atopy was defined as seif-repo rung 
by either parent of a physician s diagnosis 
of hay fover and/or eczema at any time 
during the study period 

Follow-up and losses to follow-up 

Asthmatics and nonasthmatics were fol¬ 
lowed for a comparable number of years 
(9.2 ± 3.0 (standard deviation) vs. 8 9 ± 
3.5, respectively; p ■ 0.44). No sex differ¬ 
ences in follow-up years were detected. In¬ 
cident asthmatics, however, were followed 
for significantly more years than nonasth- 
matics (9.7 ± 2.5 vs. 8.9 ± 3.5, respectively; 
p ■ 0.04!); possibly reflecting greater per¬ 
sonal or parental concern about their ill¬ 
ness. 


Of the original 770 members of the co¬ 
hort, 86 (11.2 percent) were lost to follow¬ 
up after the initial survey. At the initial 
survey. 81 of these subjects were identified 
as nonasthmatic (11.9 percent of 679 never 
asthmatics) and five subjects were identi¬ 
fied as asthmatic (5.5 percent of 91 asth¬ 
matics). 

Statistical analysis 

The overall goal of the analysis was to 
identify risk factors for the onset of asthma 
whose occurrence antedated! the time 
("age") of first diagnosis of asthma. The 
Cox proportional hazards model with time- 
dependent covariates and age as the time 
variable was used for this purpose (21). 

This method was selected because it 
1) accounts for the variable length of foilbw- 
up time available for each subject and 
2!) permits the use of covariate data that 
can legitimately change from surv ey to sur¬ 
vey. The second feature was used! in the 
following way to evaluate the relative risk 
of first onset of asthma: For those child¬ 
hood illnesses for which age at first occur¬ 
rence was available, an age-dependent co¬ 
variate was created with a value of 1 
(exposed) for ages greater than the age at 
first occurrence of the illness and 0 i unex¬ 
posed) for ages less than or equal to the age 
at first occurrence of illness. The procedure 
assured that any observed increase in risk 
must pertain to antecedent occurrence of 
the illness. For comparative purposes, a 
second age-dependent covariate was cre¬ 
ated with a value of 1 (exposed) for ages 
greater than or equal to the age at first 
occurrence of the illness. The observed in¬ 
crease in risk using this covariate pertained 
to an antecedent or concurrent exposure. 

The application of the Cox model re¬ 
quired determining the age of first onset 
of asthma, as well as the age of first oc¬ 
currence of other childhood respiratory 
illnesses. These determinations were com¬ 
plicated somewhat by the pattern of admin¬ 
istration of the questionnaire. In the first 



Source: https://www.industrydocuments.ucsf.edu/docs/xnnx0000 
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year of the study, information concerning 
age of onset was requested whenever an 
occurrence of illness was reported! Thus, 
for ages of onset prior to entry into the 
study, there is a potential recall! bias. This 
was investigated by introducing an age- 
dependent variable with a value of 1 for 
ages of onset at or following entry into the 
study and 0 for ages before entry, and by 
fitting interaction effects between this vari¬ 
able and the covariates of interest. 

The questionnaire administered in the 
fourth year of the study did not request the 
age of onset for asthma and other illnesses 
occurring since the first year of the study; 
For illnesses occurring in this 2-year “gap," 
the age of onset was taken to be the age of 
the child at year 4 of the study. To examine 
the impact of this procedure, we performed 
analyses using 1) the age at year 1 of the 
study for both the covariate illnesses and 
asthma; 2) the age at year 1 of the study 
for the covariate illness with the age at year 
4 for asthma; and! 3) the reverse of the 
assignments in part 2. 

Student’s t tests (two-tailed) were used 
for comparison of mean spirometric values 
for asthmatics and nonasthmatics. Only 
the most recent spirometric lung function 
for each individual was used in the analysis. 
Chi-square statistics and Fisher’s exact test 
(two-tailed) were used to test for associa¬ 
tions between sex and use of medications 
and hospitalizations for asthmatics. 

Results 

Characteristics of asthmatics 

There were 91 subjects diagnosed as hav¬ 
ing asthma during the 13 years of the study . 
Forty-three asthmatics were diagnosed af¬ 
ter entry into the study. Male asthmatics 
exceeded the expected number based on the 
sex distribution of the study population 
(asthmatics: 5? (62.6 percent) males and 34 
(37.4 percent) females; study population: 
402 (52.2 percent) males and 368 (47.8 per¬ 
cent) females; p < 0.05). 

Asthmatics and nonasthmatics had nor^ 


mal ranges for all spirometric tests ana¬ 
lyzed! All of these spirometric comparisons 
were performed using the most recently 
available spirometric lung function value 
for all individuals. Male asthmatics had: 
larger FVC percent predicted values than 
male nonasthmatics (102.2 : ± 1.7 (standard I 
error of the mean) vs; 98.0 ± 0.8; p « 0.02), 
and female asthmatics had lower FEV, per¬ 
cent predicted valbes than female nonasth¬ 
matics <100.9 ± 3.1 vs. 110.3 ± 0.9; p * 
0.002). No statistically significant differ¬ 
ence was found for mean age at the time of 
most recent testing for asthmatics and non¬ 
asthmatics. Asthmatics were, however, 
taller than nonasthmatics at the last visit 
(63 4 ± 0.7 cm (standard error of the mean) 
vs. 61.6 ± 0.3 cm, respectively; p * 0.04). 

Two analyses were undertaken to evalu¬ 
ate the severity of disease in the asthmatics. 
Asthmatics diagnosed by the first survey 
(prevalent cases* n * 48) were traced in 
years 4-13 of the study to determine the 
frequency of a physician’s diagnosis of ac¬ 
tive asthma. Of these 48 prevalent cases, 
13 (27.1 percent) reported an asthmatic 
diagnosis at ltsst once in the 10-year 
follow-up. As determined by questionnaire, 
four of the 91 asthmatics <4.4 percent) were 
hospitalized at the age of asthma occur¬ 
rence and nine of the total group (9.9 per¬ 
cent) were ever hospitalized for asthma 
during the 11 subsequent years of the study. 
A mean of 1.6 ± 1.0 (standard deviation) 
hospital admissions for asthma was record¬ 
ed for those hospitalized. Of the female 
cases; 17.7 percent (n » 6) were hospitalized 
at least once compared with 5.3 percent of 
the male cases (in • 3) (p « 0.07). Fifty-six 
of the cases (61.5 percent ) were medicated 
for asthma at some time during the follow¬ 
up period; the mean number of surveys at 
which medication use was reported among 
these children was 3.4 ± 2.5 (standard de¬ 
viation ). Females reported having ever used 
medication (67 l 6 percent, n « 23) more 
often than males (57w9 percent, n » 33), but 
the difference was not statistically signifi 
cant. 


Source: https://www.industrydocuments.ucsf.edu/docs/xnnx0000 


0f\i,08CCg02 



EARLY CHILDHOOD PREDICTORS OF ASTHMA 


87' 


Risk factors 

The occurrence or presence, at any time 
during the study, of respiratory illhesses, 
atopy, personal or secondary cigarette 
smoke, delivery complications* parental 
asthma, and parental atopy is shown in 
table 1 for asthmatics and nonasthmaticSi 
Asthmatics more frequently reported pneu¬ 
monia: bronchitis; hay fever, sinusitis, pa¬ 
rental asthma, and parental atopy than 
nonasthmatics. Prevalent and incident 
asthmatics had similar occurrences of these 
factors except hay fever, which was found 
more often in incident asthmatics than in 
prevalent asthmatics in * 26 (60.5 percent) 
vs 4 ft * 16 (33.3 percent); p * 0.01); At the 
time of entry into the study, prevalent and 
incident asthmatics had comparable occur¬ 
rences of these factors (data not shown). 

Sex-adjusted relative risks of asthma as¬ 
sociated with these antecedent exposures 


are presented in table 2. Significant relative 
risk estimates were found for pneumonia; 
bronchitis, hay fever, sinusitis, parental 
asthma, and parental atopy All other fac¬ 
tors studied bore no apparent relation to 
the development of asthma (table 2). Al¬ 
though the sex-adjusted relative risk esti¬ 
mate associated with personal smoking did! 
not reach statistical significance, it was of 
the same magnitude as the other significant 
estimates. Small numbers may explain the 
lack of statistical significance. Analyses 
that used antecedent and antecedent- 
concurrent covariates produced compa¬ 
rable results. Only antecedent covanates 
were used in analyses to explore possible 
causal relations. 

Effect modification by illness onset be¬ 
fore or after entry into the study was ana¬ 
lyzed to evaluate potential! recall bias. No 
statistically significant interaction by time 


Table i 


Potential risk factors for asthma in a longitudinal study of 770 children aged 5-9 years. East Boston, 

Massachusetts. 1975-1986 


Factor 

Prevalent asthma 
(n - 48) 

Incident asthma 
tn ■ 43) 

Sonasthmsucs 
in - 6T9» 

P 


So. 

so in i 

No i *"e' 


Lower respiratory illness 

Pneumonia 

18 137.5) 

18 (41.9) 

91 113141 

S0001 

Bronchitis 

20(4117* 

20(46.5) 

121(17:8) 

sO'OOl 

Bronchiolitis 

• 

1 (2.3) 

8 (1.2) 

0.59 

Atopy 

Hay fever 

16 (33:31 

26 (60.5) 

108(15 9) 

s 0.001 

Eczema 

6 (12:5) 

9 <20.9) 

73 (10.8) 

0.12 

Upper respiratory illness 

Sinusitis 

14 (29.2) 

20 ( 46 5) 

100 (14.7) 

SO.OOl 

Croup 

5 110.4) 

9 (20.9) 

96(14 1) 

0 34 

Ot her factor 

Personal cigarette 

smoking 

10(20.8) 

14 (32.6) 

135(19:9) 

014 

Maternal smoking 

34 (70 8) 

27 162.8) 

431 (63.5) 

0 58 

Paternal smoking 

26 (54.2) 

24 (55.8) 

395 (58.2) 

0.83 

Delivery complications 

8(16.7) 

8(18.6) 

92 (13.8) 

0.60 

Familial factor 

Parental asthma 

19 (39.6) 

20 ( 46.5) 

178(26.2) 

0.003 

Parental atopy 

31 (64,6) 

31 (72.1) 

367(54.0) 

0.03 


• No occurrence. 
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Table 2 


Sex-adjusted relativen$k of asthma associated uith various factors in a longitudinal study of 770 children agea 
5-9 years East Boston: Massachusetts. 1975-1988 


Factor 

Amecedeni exposure 

Anteicedent concurrent exposure 

s*x?ad)ustfd 
relative risk 

95*^ confidence 
interval 

Se*-adjusted 
relative risk 

95*7 confidence 
interval 

Lower respiratory illness 





Pneumonia 

3:77 

2.29-6 20 

4.42 

283-6:91 

Bronchitis 

2:66 

1.64-4.31 

3.22 

209-4.97 

Bronchiolitis 


• 

m 


Atopy 





Hay fever 

4.44 

2.17-9.08 

8:17 

4 56-14 64 

Edema 

1.39 

0 67-2.91 

1.68 

0.89-3 17 

Upper respiratory illness 





Sinusitis 

360 

1.74^7.44 

4 33 

2-30-8 17 

Croup 

0:88 

0.36-2.16 

0.99 

0.45-2 14 

Other factor 





Persona) cigarette 





smoking 

2.29 

0.67-7.88 

282 

0 98-8 09 

Maternal smoking 

1 09 

0.68-1174 

1.19 

0,76-1.83 

Paternal smoking 

L20 

062-2.31 

1.14 

063-2.06 

Delivery complications 

1.27 

074-2.19 



Familial factor 





Parental asthma 

1.95 

1 29-2.95 



Parental atopy 

1.61 

1.03-2:50 i 




* No occurrence 


of entry was found (data not shown). Pneu¬ 
monia, bronchitis, hay fever, sinusitis, 
parental asthma, and parental atopy re¬ 
mained the only significant sex-adjusted 
predictors detected. In addition, the effect 
of interval assignment for the onset of co- 
variate illnesses and asthma occurring in 
the "gap*’ years was analyzed. No signifi¬ 
cant differences in relative risk estimates 
for the occurrence of asthma by interval 
assignments were found (data not shown). 
Therefore, all further analyses were per¬ 
formed by assigning illness onset in the 
“gap* years as the age of the child at year 
4 of the study. 

A proportional hazards model was con¬ 
structed that included the six sex-adjusted 
covariates that were found to be signifi¬ 
cantly associated with asthma (table 3L 
Bronchitis, hay fever, and parental asthma 
were the only significant predictors after 
adjusting for sex and other covariates in 


Table 3 

Relative nsk of asthma associated with significant 
environmental and familial factors, as estimated try 
multiple regression, in a longitudinal study of 770 
children aged S-9 years. East Boston. Massachusetts. 
1975-1988 


Factor 

Relative 

risk 

95*7 

confidence 


interval 

Sex <male/female) 

239 

1 35-423 

Pneumonia lyes/no I 

1 38 

0.67-2.88 

Bronchitis lyes/no) 

3.62 

1 94-6.77 

Hay fever (yes/no) 

2 92 

1120-708 

Sinusitis (yes/no) 

221 

088-5.52 

Parental asthma iVes/no) 

2 43 

1.38-4.29 

Parental atopy <yes/no) 

1.44 

0 84-2 48 


the model. Based upon the estimated co- 
variances of the parameter estimates, the 
correlation between the coefficients was 
-0.39 for pneumonia and bronchitis, -0.30 
for hay fever and sinusitis, and -0.23 for 
parental asthma and parental atopy. 
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Figure 1 graphically illustrates the im¬ 
portance of selected predictors to the cu^ 
mulative incidence of asthma, by age. using 
parameter estimates from the full data set. 
Panel A shows the unadjusted Kapian- 
Meier estimates (22) of the cumulative in¬ 
cidence function for the cohort. In this plot, 
10.6 percent of the population is shown to 
have developed asthma bv age 12. Based on 
the adjusted model presented in table 3 and 
assuming no identified risk factors, males 
had a greater cumulative incidence of 
asthma than did females by this age (7.2 
percent vs. 3.1 percent; panel Bl. Further¬ 
more. 238 percent of males with bronchitis 
before age 1 but no other risk factors and 
10 8 percent of females with a similar re¬ 
spiratory history had asthma by age 12 
{panels C and D). 


The possibility that sex altered the as^ 
sociations of the individual risk factors and 
asthma was evaluated (table 4). Females 
had a greater risk for the occurrence of 
asthma associated with all individual risk 
factors except for bronchitis. Statistical sig¬ 
nificance, however, was detected only for 
this interaction of sex and parental asthma 
and atopy. 

Two additional analyses were performed 
to examine the plausibility of a causal re¬ 
lation between asthma and other illnesses. 
First, four proportional hazards models 
were constructed that used bronchitis* 
pneumonia, hay fever, and sinusitis, re¬ 
spectively, as the dependent variable with 
asthma as one of the independent co- 
variates {table 51. If significant relations 
were seen in these “reversed" models, it 


PANEL 
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o. a .i . * . : . i i i ■ . . i* * . L* . .,j « . « 1- 

z Z\ Z 

A 1 m , 

£ O.32 - 

j z z 

2 


0.24 - 
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o . A U La > < I .i.l4 t .* I i i t 1 t i i | 

d E 

0 . 32-4 

-t, 

0.2a Ji 


3 

o. &• — 
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Figvre 1. Cumulative incidence of asthma, by aft. in a longitudinal study of 770 children aged 5-9 year*. 
East Boston. Massachusetts* 1975-1968. Panel A, incidence unadjusted for nsk factor*: Panel B. incidence for 
children with no risk factor** by set; Panels C and D« incidence for children who had bronchitis before age I 
year but no other nsk factors. 
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would suggest that asthma and the illhesses 
were occurring at about the same time in 
childhood! rather than sequentially as in a 
causal model. Asthma was not identified as 
a significant covariate in models that de¬ 
fined bronchitis or pneumonia as the out¬ 
come variable* but it was a statistically 
significant risk factor for hay fever and 
sinusitis (table 5). 

In the second analysis* simple cross- 
tabulations were prepared showing the 
temporal relations between age of onset of 
asthma and other illnesses for those indi¬ 
viduals who developed both. More subjects 
had the occurrence of bronchitis (h * 25 
vs. n * 7) and pneumonia (n * 22 vs. n * 

Table 4 

Jnteraction of sex and significant environmental and 
familial factors for asthma in a longitudinal study of 
770 children aged 5-9 yean. East Boston, 
Massachusetts j 197S-1968 


Factor 

R*litiv* nak 


Malt 

Female 


Environment*! factor 

Pntumom* (yet/no) 

3.03 

3-85 

063 

Bronchitis tyei/no) 

4.23 

246 

035 

May fever (yes/no) 

2.37 

4.80 

024' 

Sinusitis (yes/no) 

1.73 

3.83 

0.24 

Familial factor 

Parental asthma (yea/no) 

0.52 

3.13 

0 0002 

Parental atopy (yes/no) 

0.57 

3.02 

0014 


7) before, rather than after, the occurrence 
of asthma, whereas twice as many subjects 
had the occurrence of hay fever (n * 11 vs. 
n = 22) and sinusitis (n * 10 vs. n » 20) 
after and not before the occurrence of 
asthma. Additionally, bronchitis was a sig¬ 
nificant risk factor for the development of 
pneumonia, while hay fever and sinusitis 
were both significant predictors of each 
other (data not shown). This analysis 
would suggest that bronchitis and I pneu¬ 
monia as well as hay fever and sinusitis are 
indistinguishable from one another as pre¬ 
dictors. 

The risk of asthma associated with any 
of the individual covariates did not vary by 
parental asthma or parental atopy (data 
not shown). However, several interesting 
trends were seen. The risk of asthma was 
greatest in subjects with hay fever or sinus¬ 
itis if they had parental asthma and in 
subjects with bronchitis or pneumonia if 
they did' not have parental asthma. Addi¬ 
tionally, the risk of asthma was greatest in 
subjects with pneumonia or bronchitis if 
they had parental atopy. 

The effect of age at first occurrence of 
asthma (age <10 years or £10 years) on the 
relations of the individual risk factors and 
asthma was assessed (data not shown). 
This age categorization was chosen because 
parents answered all questions for children 
younger than 10 years of age. Agaim no 


Table 5 


Sex-adjusted relative risk of upper and lower respiratory illnesses associated with asthma in a longitudinal study 
of 770 children aged 5-9 yean. East Boston Massachusetts. 1975-1988 _ 


Dependant variable 

Independent covanew 

Relative ntk 

confidence 

interval 

Bronchitis 

Sex (male/femalei: 

1.14 

0.84-1.56 


Asthma < yes/no > 

2.08 

0:95-4.51 

Pneumonia 

Sex (male female t 

1.11 

0.78-1.58 


Asthma <yea. not 

1.93 

0:88-4.21 

Hay fever 

Sex (male female) 

1.03 

0:74-1.43 

Asthma «yes, not 

2.64 

166—4.16 

Sinusitis 

Sex (male/femalei 

1.19 

0.84-1.70 


Asthma iy*s/noi 

2.16 

1.34-3.54 



Source: https://www.industrydocuments.ucsf.edu/docs/xnnx0000 


2033380744 



EARLY CHILDHOOD PREDICTORS OF ASTHMA 


91 


statistically significant difference was 
found by age of first occurrence of asthma 
for the relations of any of the individual 
covariates and asthmai However, point es¬ 
timates for hay fever and sinusitis were 
larger before age 10 (9.46 vs. 3.06 and 4.95 
vs. 3.10: respectively), while point estimates 
for bronchitis and pneumonia'were greater 
at or after age 10 (2.46 vs. 2.97 and 3.69 vs. 
3:87, respectively)i 

Discussion 

This investigation focused on the quan¬ 
titative effects of a number of factors that 
are thought to be associated with and pos¬ 
sibly causally related to the occurrence of 
asthma. Unlike many previous studies, it 
paid special attention to the temporal re¬ 
lation of the potential risk factors and the 
occurrence of asthma. The cohort of study 
children, 5- to 9-year-olds at intake, came 
from a stable, relatively homogeneous pop* 
uiation. The self-report of a physician's 
diagnosis of asthma determined disease 
outcome. The asthmatics so identified in 
this study were similar to other previously 
described school-aged asthmatics (5, 6,11- 
16)i They were diagnosed at a young age 
and had reduced FEV! and FEF 25 - 5 percent 
predicted values compared with the non- 
asthmatics (5, 13, 23), The severity of dis¬ 
ease was mild] as is documented by the 
findings that only 9.9 percent of the asth* 
matie group were ever hospitalized and 61.5 
percent were ever medicated in the 13 years 
of the study. Most of the prevalent asthr 
maties <62.5 percent) did not report a fur¬ 
ther diagnosis of asthma, which is in close 
agreement with the 65.9 percent rate re¬ 
ported in the National Child Development 
Study (11) and the 70 percent rate reported 
from Australia by McNicol and Williams 
(131 

Sex differences were evident in the asth¬ 
matic group. More males than females re¬ 
ported a diagnosis of asthma. Additionally, 
males were diagnosed more frequently at 
younger ages and had less extreme disease. 


as measured by fewer hospitalizations re¬ 
corded. Clear male/female differences were 
evident for the effect of asthma on lung 
function level Male asthmatics had larger 
FVC percent predicted and female asth¬ 
matics had lbwer FEV\ percent predicted 
than their counterparts. Thus, even after 
adjusting for differences in height and age, 
there were male/female differences in level 
of king functioni The meaning, of these 
differences is unclear and requires further 
investigation. 

The results support the hypothesis that 
asthma is a multifactor disease whose 
expression is dependent on both familial 
and environmental influences. The exact 
mode of genetic transmission for asthma is 
still unknown. Autosomal dbminance with 
incomplete penetrance (24) and polygenic 
inheritance (25) are thought to be the most 
likely modes of genetic expression. This 
study was not designed to evaluate specific 
genetic pathways, but the findings do pro* 
vide some insight into the interplay be¬ 
tween atopy and asthma in first-degree rel¬ 
atives and the development of asthma in 
childhood. Parental asthma and atopy were 
both significant bivariate predictors for 
childhood asthma, which reaffirms the ob¬ 
servation that asthma clusters in families 
(26) and can be inherited as part of a gen¬ 
era) allergic susceptibility (27,28). Parental 
asthma was a stronger predictor than pa* 
rental atopy, a finding that agrees with 
previous studies that have shown that pa¬ 
rental atopy may enhance the likelihood 
for the expression of asthma but does not, 
on its own, impart as great a risk as does 
parental asthma (25, 29, 30). These data 
suggest that inheritance of asthma and 
atopy overlap but are not identical! Females 
were more likely to develop asthma than 
males if they had a parental I history of 
asthma or atopy. The significance of this 
finding is unclear and requires further re¬ 
search. 

Four antecedent respiratory illnesses in¬ 
creased the risk or asthma in childhood 
Bronchitis, pneumonia, hay fever, and si- 



Source: https://www.industrydocuments.ucsf.edu/docs/xnnx0000 


2023380745 



92 


SHERMAN ET AL 


nusitis all showed significant sex-adjusted 
relative risk estimates. Bronchitis and hay 
fever were the most important predictors 
detected after adjusting for the effects of 
the other individual covariates: This result, 
however, must be interpreted with caution, 
since bronchitis and pneumonia or hay fe¬ 
ver and sinusitis are often clinically indis¬ 
tinguishable from each other. Furthermore, 
bronchitis was predictive of pneumonia and 
hay fever and sinusitis were each predictive 
of the other in the Cox models, indicating 
a high correlation between these variables. 

The mechanisms by which bronchitis, 
hay fever, pneumonia, or sinusitis may 
cause asthma remain speculative. Bronchi¬ 
tis may act directly by indiicing structural 
changes in the airways (31) or causing al¬ 
terations in autonomic control of smooth 
muscle tone (32, 33), leading to increased 
levels of airway responsiveness and hence 
to the onset of asthma. In the study popu¬ 
lation, asthma occurred more often after 
bronchitis and was not a significant predic¬ 
tor for the occurrence of this illness. Both 
of these findings would support a possible 
direct mechanism. A direct pathway for hay 
fever is less feasible, but indirect mecha¬ 
nisms can be postulated. Hay fever may 
alter breathing patterns and allow more 
sensitizing agents (e g., cold air, aeroaller- 
gens) access to the airways, which in turn 
may increase asthma expression. Alterna¬ 
tively, subjects with a tendency to develop 
hay fever may also be at risk for developing 
asthma. Asthma occurred more often be¬ 
fore hay fever and was a significant predic¬ 
tor for the occurrence of hay fever. Thus, a 
direct biologic pathway may be responsible 
for the development of asthma in nonatopic 
subjects, while an indirect pathway may be 
operating in atopic children (34 h This hy¬ 
pothesis requires further testing, however, 
since no direct measures of atopy (i.e., skin 
testing, immunoglobulin E levels) were ob¬ 
tained in this investigation. Diagnostic 
misclassification may explain the signifi¬ 
cance of pneumonia and sinusitis as risk 
factors for the occurrence of asthma. Of 


course, subjects with these illnesses may 
also be indirectly at risk for developing 
asthma. 

A familial predisposition for asthma did 
not influence the associations between sig¬ 
nificant covahate predictors and the onset 
of asthma: Low study power and crude in¬ 
heritance markers may explain this finding 
It is interesting, nonetheless, to examine 
the parameter estimates from this analysis. 
Bronchitis had a much greater effect on the 
development of asthma in subjects without 
parental asthma. This again supports the 
concept that injury to the airways, in and 
of itself, may be sufficient to cause asthma: 
Hay fever was a stronger predictor in indi¬ 
viduals with parental asthma, implying 
that the expression! of asthma and atopy 
may be interrelated. 

Many infectious and environmental fac¬ 
tors were not predictive of asthma. It is 
noteworthy that bronchiolitis and! croup 
were not found to be significant predictors 
of asthma in this study. These results con¬ 
trast with those of previously reported 
studies (3,4,9,35); This finding may reflect 
a lower occurrence rate and/or a milder 
expression of these diseases in the East 
Boston community compared with the 
other groups studied. An additional possi¬ 
bility is that croup and bronchiolitis are 
collinear with pneumonia and! bronchitis. 
Alternatively, these respiratory illnesses 
occurring early in life may be of relevance 
only for asthma onset at an early age, and 
the study may lack sufficient power to de¬ 
tect this. Delivery complications had! little 
effect on the risk of asthma and may indi¬ 
cate the imprecise measurement of this 
variable. 

None of the cigarette smoking variables 
were predictive of asthma./Paxental smok- 
/ <s»f may have resulted in exposure^ levels 
$oo low to increase the risk of asthma. This 
seems unlikely given previous findings of 
the relation of parental smoking to wheez¬ 
ing symptoms in children and reduced lev¬ 
els of lung function in asthmatic children 
(36). Another possible explanation is 
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smoking may be not causal but a 
er of the severity of asthma in chfl* 
ith this disorder. In addition, parents 
seholds with wheezing children may 
/have altered their smoking habits. A sd# 
^election factor may explain the lack pf 
^aighificance for personal smoking,' Children 
with hyperresponsive airways may not be 
able to tolerate the irritating effects of to¬ 
bacco smoke. Additionally, the low preva¬ 
lence of personal smoking in this age group 
may have resulted in reduced statistical 
power. 

Asthma remains a disease that defies def¬ 
inition partially because of the heteroge¬ 
neity of clinical expression. A self-report of 
a doctor’s diagnosis of asthma, as obtained 
from a standardized questionnaire, is 
widely used to identify persons with asthma 
for epidemiologic research (37-39)1 None¬ 
theless, in children, using this definition 
may result in und^rdiagnosis of asthma. 
Taussig et al. (40) concluded from a study 
of the diagnostic criteria used by Tucson 
clinicians that considerable overlap of 
chronic bronchitis and asthma existed. 
Furthermore, Speight et al. (41) found that 
asthma was diagnosed in only a small pro* 
portion of English schoolchildren with a 
history of wheezing and bronchial responr 
siveness to histamine. To the extent that 
underreporting has occurred in this study, 
estimates of relative risk for asthma are 
conservative and are biased toward the null 
vallie. A similar argument can be made for 
self-reporting of a doctor’s diagnosis of the 
other upper and lower respiratory illnesses 
studied! 

Current concepts of asthma as a disease 
incorporate measures of bronchial hyper- 
responsiveness: Nonspecific airways re¬ 
sponsiveness to cold air challenge has been 
assessed in a subset of the asthmatics used 
in these analyses: In a cross-sectional 
study, Weiss et al. (42) found that 11 of 12 
asthmatics with any wheezing in the study 
year had increased bronchial responsive¬ 
ness using a cutoff value for cold air chal¬ 
lenge of a greater than 9 percent decrease 


in prechallenge FEV,/FVC. The one asth¬ 
matic not responding had a borderline 8 
percent decrease in FEV,/FVC.. Increased 
responsiveness was aUo significantly asso¬ 
ciated with a history of previous asthma. 
Thus, in this population, the definition of 
asthma appears to be very sensitive. 

The study was designed to avoid several 
potential biases. Selection bias was not 
evident, as community andl not hospital- 
or physician-referred participants were en¬ 
rolled in the study. Preferential recall bias 
couldEhave been present for those asthmat¬ 
ics diagnosed before entry into the study. 
Asthmatics or their parents may have been 
more likely to recall previous respiratory or 
atopic illnesses at the initial survey. It is 
unlikely, however, that this could explain 
our findings^ since no effect modification 
by illness onset before or after study entry 
was detected. Physicians in the study com¬ 
munity could have been more likely to di¬ 
agnose a child as asthmatic given a parental 
history of asthma or atopy and frequent 
episodes of bronchitis, pneumonia; hay fe¬ 
ver, or sinusitis. This potential bias could 
not be directly evaluated. 

Associations found in this study met 
most of the standard epidemiologic criteria 
for causality <43, 44): An appropriate time 
sequence of cause before effect was assured 
by the study definition of exposure and by 
the use of time-dependent covariates in the 
analyses. The study results demonstrated 
consistency with replication. Risk factors 
for asthma identified by these analyses 
were similar to those found by several other 
community-based studies (11-16). Strong 
associations were found, as is seen by the 
large relative risk parameter estimates for 
the significant covariates. The strength of 
these associations would suggest that bias 
is less likely to explain the findings. 
Asthma is a multifactor disease, and there¬ 
fore specificity of association would not be 
expected to be upheld. Dose-response rela¬ 
tions were not evaluated! and biologic co¬ 
herence, as previously discussed, remains 
speculative but plausible. 
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Ih .conclusion; several risk factors for the 
development of childhood asthma have 
been identified This study improved upon 
the methodology used in other population - 
based studies by ensuring antecedent ex> 
posures and by minimizing the effects of 
selection bias and preferential recall I bias. 
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ABSTRACT. According to a substantial literature, passive smoking 
by children is associated with an increased incidence of lower 
respiratory illness and diminished pulmonary function. The 
relationship between passive smoking and childhood asthma, however, 
is not clear. Data from the Child Health Supplement to the 1981 
National Health Interview Survey were analyzed with information 
about 4331 children aged 0 to 5 years to study the relationship 
between maternal smoking and (I) the prevalence of childhood asthma, 
(1)[sic] the likelihood of taking asthma medication, (3) the age 
of onset of children's asthma, and (4) the number of 
hospitalizations among children with and without asthma. An odds 
ratio for asthma of 2.1 was shown by multivariate logistic 
regressions among children whose mothers smoke 0.5 packs of 
cigarettes or more per day compared with children of nonsmokers 
(P=.001). In similar analyses maternal smoking of 0.5 packs per 
day was identified as an independent risk for children's use of 
asthma medications (odds ratio 4.6, P=.Q006) and for asthma 
developing in the first year of life (odds ratio 2.6, P=.0006). 
Maternal smoking is also associated with increased numbers of 
hospitalizations by its association with an increased risk of asthma 
as well as by contributing to hospitalizations independently of a 
child having asthma. Among children with asthma, however, maternal 
smoking is not associated with increased numbers of 
hospitalizations. It was concluded that maternal smoking is 
associated with higher rates of asthma, an increased likelihood of 
using asthma medications, and an earlier onset of the disease. 
These findings have implications for renewed efforts to discourage 
smoking in' families, especially during pregnancy and the first 5 
years of children's lives. 
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AB5TR ACT.According to a substantial literature, passu* 

£ oking bymtdien ST assttitttd wftlrtrt increasedW 
ence^ftl lower-iespirstory illness and diminished poP 
ponary function The relationship between passive 
smoking and childhood asthma* however, is not clear. 
Data from the Child Health Supplement to the 1981 
National Health Interview Survey were analyzed with 
information about 4331 children aged 0 to 5 years to 
study the relationship between maternal smoking and il) 
the prevalence of childhood asthma. (1) the likelihood of 
taking asthma medication. t3i> the age of onset of chil¬ 
dren's asthma. and Ul the number of hospitalizations 
among children with and without asihma-Aaodds ra^ibL 

I ima o/ll ^as. shgwn by multivariate k»fisp& 
ons among children whose mothers emoke ( m C 
f cigarettes or more p^Jav compared with 
nonsmokers «P • ,00 jplp similar analyses nJrf 
moking of Q.5 packs per day was identified ssM * 
ident risk for children's use of asthma medicatiotfL 
KUO 4.6L P p .0006) and for asthma developing ifr 
^yea* of lie lodds xatkt56*-P^^0006). MaterJF 
g is also increased numbers^,, 

lizations by-ltt association with an increased 
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idenilv of a child having asthn* Among children 
with asthma, however, maternal smoking is not associ¬ 
ated with increased numbers of hospitalization*, ft waT 
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The contribution of cigarette smoke to indoor air 
pollution 1 and the adverse health consequences of 
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passive smoking*’ 5 have recently come to be recog¬ 
nized as major public health problems. Estimates 
vary, but children living in temperate climates 
spend 60 °c to SO^c of their time indoors® and! ap¬ 
proximately TO 1 ^ of all children in the United States 
live in homes where there is at least one adult 
smoker. 5 ’ According to a growing literature, in¬ 
creased childhood respiratory’ symptoms and al^ 
tered respiratory function are associated with pa¬ 
rental smoking. In general, it has been found in 
these studies that maternal smoking is more 
strongly correlated with children's respiratory dys¬ 
function than is paternal smokingThe most 
frequently offered explanations for this finding are 
that fathers spend less time at home than do mothr 
ers and that children spend more time with their 
mothers than their fathers. Hence, children are 
more likely to be exposed to passive smoke if their 
mothers smoke than if their fathers smoke. In at 
least two recent articles, however, it was suggested 
that maternal smoking during pregnancy may have 
independent effects on children's pulmonary struc¬ 
ture and function: 1415 

Among preschool children, the finding most fre¬ 
quently documented to date is an increased rate of 
lower respiratory infection and respiratory symp¬ 
toms in children less than 2 years of age whose 
mothers smoke. 1 *- 131 *" 1 * Ih moat studies this asso¬ 
ciation was shown to weaken or disappear as chil¬ 
dren grow older. 1 * 1 *" 1 * It was demonstrated in a 
further series of studies that maternal smoking is 
associated with diminished lung sue 19 and de¬ 
creased pulmonary function as measured by forced 
expiratory volume in 1 second, forced vital capacity, 
or forced expiratory flow, mid-expiratory phase 
among older children, thus s uggest ing long-term 
negative effects on children's pulmonary function.** 


^Mthough the consensus of the literature is xhgt 
passive smoking is harmful to children; the rela¬ 
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tionship between parental smoking and the preva¬ 
lence and severity of childhood asthma remains 
unclear. There are few studies of childhood asthma 
and maternal smoking in which large population- 
based data sets were used! and none that we are 
aware of in which a nationwide sample was used. 
Previous studies have been fairly evenly divided 
between those in which an increased prevalence of 
childhood asthma or chronic wheeze associated 
with parental smoking* 10 ‘ 22>2% 29 was demonstrated 
and those in which it was not. 1216 

We analyzed data from the Child Health Supple¬ 
ment to the 1981' National Health Interview Survey 
to study the relationship between maternal smok¬ 
ing and cl> the prevalence of childhood asthma 
among children agedG to 5 years, (2) the likelihood 
of taking asthma medications prescribed by a phy¬ 
sician. (3) the age of onset of children's asthma, 
and (4 ) the numbers of overnight hospitalizations. 


METHODS 

In the National Health Interview Survey, a com¬ 
plex, multistage probability sampling design was 
used to provide a representative sample of the ci¬ 
vilian noninstitutionalized population of the United 
States. In the 1981 survey there was a Child Health 
Supplement in which data were collected concern¬ 
ing one randomly chosen child in each eligible 
household. The supplement included 15 416 chil¬ 
dren aged birth to 17 years, of whom 4331 were 
aged 0 to 5 years, and contained data concerning 
maternal smoking, All information was derived 
from parent reports; there were no medical exami¬ 
nations of children or reviews of medical records. 
The interview contained a series of questions con¬ 
cerning family sociodemographic characteristics 
and a list of 59 chronic health conditions; including 
asthma, that children might have. Parents were 
asked if the index child had ever had asthma, if the 
asthma lasted for at least 3 months, whether the 
child still had asthma or if it has been cured, and 
how old the child 1 was when asthma was first no- 
t tired. Children were categorized as having asthma 
if their parents reported that it was present at the 
time of the interview, had been present for more 
than 3 months, and had not been cured! Parents 
were also asked a series of questions about the age 
of the child at onset of asthma. In a separate series 
of questions, parents were asked whether the child 
had taken an asthma medication prescribed by a 
physician in the past 2 weeks. Children reported as 
having taken such medication for asthma were cat¬ 
egorized as current users of asthma medications. 

Quest ions were also asked about maternal I smok ¬ 
ing during pregnancy for all sample children aged 


0 to 5 years In other studies it has been indicated 
that women who smoke dining pregnancy tend to 
continue to smoke following pregnancy. 15 Thus, the 
measure of maternal smoking used in these anal¬ 
yses includes both prenatal and postnatal exposure. 
No questions were asked about paternal smoking. 

In previous studies 36 37 it was found that parent 
reports tend to overestimate the prevalence of clin¬ 
ically diagnosed chronic conditions; however, this 
ovemporting tends to decline with the severity or 
perceived stigma of the conditions. The majority of 
population-based studies of childhood asthma have 
relied on parent reporting for the identification of 
children with asthma. Some authors 3 * believe that 
exclusive dependence on physician reporting results 
in significant underreporting of childhood asthma. 
In one study 3 * 96ft of school-aged children with 
asthma could be identified by parent reporting, in 
another 39 parent reports of children s asthma were 
confirmed in 94% of patients” and in another 40 it 
was shown that parent reports of childhood asthma 
are a good indicator of impaired ventilatory func¬ 
tion: 

Statistical Analysis 

All survey responses were weighted when we cal¬ 
culated means and proportions using the weights 
provided by the National Center for Health Statis¬ 
tics, which reflect the probability of selection, non¬ 
response. and poststratification adjustments. T 
tests were used to evaluate differences in means 
and x : were used to measure differences in 

proportions. Logistic regressions were also esti¬ 
mated when the dependent variable was dichoto¬ 
mous using the PC SAS CATMOD program. The 
coefficient estimates can be interpreted as odds 
ratios associated with the predictor variable. Mul¬ 
tivariate linear regressions were used when the 
dependent variable was the number of overnight 
hospitalizations. 

Estimates of statistical significance were made 
assuming simple random sampling. The actual sam¬ 
pling design was stratified! multistage, and clus¬ 
tered, and the assumption of simple random sam¬ 
pling in this case will I result in overestimates of 
statistical significance. We expect that design ef¬ 
fects will be as great as 1.5. For this reason, we only 
discuss associations significant at the .01 level or 
less. 

RESULTS 

As shown in Table 1. 26% of children s mothers 
reported smoking during prefTOncy. Of these, 13% 
smoked less than a half-pack of cigarettes per day 
and 13% smoked a half-pack or more per day. Rates 
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and intensity of maternal smoking were substan¬ 
tially different for different subsets of women. Less 
educated women and women who report lower in¬ 
comes were more likely to smoke and were more 
likely to smoke a half-pack of cigarettes or more 
per day than were more educated or more affluent 
women. 

Asthma was reported as being present in 2.3^ of 
children whose mothers did not smoke, 2.6^ of 
children whose mothers smoked less than a half- 
pack of cigarettes per day, and 4;S e r of children 


whose mothers smoked a half-pack or more per day 
I P * .001. Table 2). In Table 3, the relative odds 
ratio for asthma among children aged 0 to 5 years 
is shown according to maternal smoking behavior 
fcTTrpjfftft Posters .who, d i d not; smoke, -thjp 
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TABLE 1. Maternal Smoking During Pregnancy, 1981 National Health Interview Survey 
in * 4638)* 



So. ot 
Mothers 

No SmoKing 

Smoke <‘ j 
P ack Dav 

Smone £• : 
Pack Dav 

Race 

Black 

632 

74 

18 

8 

White 

3555 

73 

13 

14 

Other 

144 

90 

9 

•• 

Family income < $ i 

<10.000 

1053 

64 

19 

17 

10 000-25 000 

1868 

75 

13 

12 

25 000+ 

1139 

80 

9 

10 

Maternal education 

<High school 

1033 

62 

19 

19 

High school 

1930 

71 

15 

14 

Some college 

756 

84 

9 

■ 

College 

598 

92 

5 

3 

All children 

4331 

74 

13 

13 


* Sample sizes will vary becaue of missing data Results are given as percentages. 

+ Estimate not reported because number in cell is less than five observations 

TABLE 2. Prevalence of Asthma and Current Use of Asthma Medications Among 
Children Aged 0 to 5 Years by Maternal Smoking Status, 1981 National Health Interview 

Survey (n » 43311 __ 

Maternal Smoking Status No. of Prevalence P c r of Children P 


No. of 

Mothers 

Prevalence 

of 

Asthma 

P 

Value 

*7 of Children 
Currently Using 
Asthma Medications 

3210 

2.3 


0.5 

574 

2.9 

.68 

• 

547 

4.8 

.001 

2.0 

4331 

2.7 


0.7 


No maternal smoking 3210 2.3 0.5 

Maternal smoking <*A pack/d 574 2.9 .68 

Maternal smoking BW pack/d 547 4.8 .001 2.0 .0003 

All children _ 4331 _2/T_0-7_ 

* Estimate not reported because number in cell is lest than five observations. 

TABLE 1 Relative Odds Ratio for Asthma and Current Use of Asthma Medications 
Among Children Aged 0 to 5 Years by Maternal Smoking Status, 1981 National Health 

Interview Survey In.» 4331) ____ 

Maternal Smoking Bivariate AnaJyau Multivariate Analysis* 


Maternal Smoking 
Statua 


No maternal 
smoking 
Maternal smol 
<*4 pack/di 


Asthma 

p 

Value 

Use of 
Asthma 
Medication 

P 

Value 

Asthmai 

P 

Value 

Use of 
Asthma 
Medication 

P 

Value 

1.0 


1.0 


1.0 


1.0 


r n 

.68 

t 


1.2 

.55 

t 


; 2.1 

.001 

4.1 

.0003 

2.1 

.005 

4.7 

.0006 


pack/d _ 

• Control variables include sea, race, presence of both parents, family sue. and number of 
rooms in household. 

t Estimate not reported because number in cell it lets than five observations. 
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both biologic parents, family size, number 
tins 'm household, and maternalwducatioiv 
ratios are L2 and 2.1, respectively XP 
ableJSh Family income^kd not add signifies 
ithis equation at P < .<&. 

We examined the relationship between maternal 
cigarette smoking and the prevalence of children 
reported as using a physician ►prescribed asthma 
medication in the past 2 weeks. Overall, 7 per 1000 
children 0 to 5 years of age were reported to be 
using asthma medications. 4D* prevalence 
4 jphms medication use was strongly associated 
' jpfcateroal smoking: the odds of a child using 
dedication ^was 4.1~times greater if the motbe^ 
smoked a half-pack or more of cigarettes per * 
jppmpared with nonsmo 
dB^hen multivariate controlswer^tiodtibethb. 
Jijpl for potential confounding variables, the 
was 4.7 IP mjOOOG). Control variablesind 
^qex. race, presence of both biologic parents, fam^ 
/blaze, number of rooms in the household, and mater^ 
ehal education. Family income did not add explirK 
^®torv power to this equation. 

We also estimated the association between ciga¬ 
rette smoking of the mother and the reported onset 
of asthma im the first year of the child’s life. ThC 
krevalence. ofonset of asthma in *he first year v 
life was 4.5% if the mother smoked a half-pack 
4nore,per day. and 1.6% if she did not smoke l 
000011/ Multivariate logistic regressions indicated^ 
^an odds ratio of 16 if the mother smokedjhhalt' 
^pack or mm of cigarettes per day <P «.OOOtfrTable 
4). 

Because of concern that parents might mistak¬ 
enly report respiratory illhesses associated with 
wheezing as asthma among children less than 2 
years of age. we investigated the relationship be¬ 
tween maternal smoking and asthma and use of 
asthma medications among children aged 2 to 5 
vears.JVith multivariate analyses, again control! 
p>T . sex, race, presence of both* biologic 4 *ren| 
nily aize, number of looms, and maternal < 
on.. we,aaw«n odds ratio of IS for asthma U 
i and^6fbrthe use of asthma medication 
>t01)>fwr children whose mothers smoke a 
of cigarettes or more per day capapared * 
i whose mothers do not tmou. 

We also examined the reported number of over¬ 
night hospitalizations among children and their 
relationship to maternal smoking.^bere was 
0trong-relationship ofjiospitalizations to ] 
^moJa^^gu^^ofcpldfen withoiltj 

autisticallysighifican? 

. 0001 ^ 
^bconomic^vanables were introducer For the chil¬ 
dren with asthma, the relationship between mater¬ 


nal smoking and number of hospitalizations was 
not statistically significant. 


DISCUSSION 



_ Childs 

Fthe W8? ^atidrial Health - 


itarvitw Survey indicate that maternal cigarette 


^ 'incnMed.Jtktl&odd of wing asthma 
J ^^DS y euu|' 4 m -e«rlier xmaet of she disease 
children S So 5 yean of age, independent of 
dumber of ether potentiallyconfounding variabk 
* Children whoee mothers smoke one half*pack£pf . 
tigarettes or more per dayJbe kwke as likely^ 
have^asthma andpre Jour times as Jikely to \uteL 
.asthma medkwtkmsWare13uldra tobther^ 
Hbnot amok*. The data also demonstrate that 26% 
of American children Uve in households with moth¬ 
ers who report smoking during pregnancy. Cur¬ 
rently 26% of American adults smoke ( Time. April 
18, 1968:71^90); thus, rates of prenatal and early 
childhood passive exposure to maternal cigarette 
smoke are comparable with rates of active smoking 
among adults in the United States. 

All information in this study is based on parent 
repons of asthma and smoking: hence, the results 
should be interpreted with some caution. Questions 

TABLE 4. Relative Odds Ratio for Onset of Asthma in 
the First Year of Life by Maternal Smoking Status, 1981 
National Health Interview Survev m « 43311* 



Mktemal Smoking Sutus 

Onset of Asthma 
m First Year or 
Life 

P 

Value 

No maternal smoking 

1.0 


Mktemal smoking < l 4 pack/d 

.85 

.39 

Mstemal smoking pack/d 

26 

.0006 


* Control variables include sex. race, presence of both 
parents, family size, number of rooms in household, and 1 
maternal education. 


J\ 


! 

1 




• lOf A«a 


Figure. Hospitalizations by maternal smoking and 
asthma, children ages 0 to 5 years. 1981. 
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about maternal smoking were only, asked in families 
with children aged 0 to 5 years; therefore, it is not 
possible to generalize these results to older children 
or to investigate whether more prolonged childhood 
exposure is associated with still higher rates of 
asthma or increased asthma-associated morbidity. 
Also, no information is available concerning mater¬ 
nal respiratory symptoms. In previous studies* 1641 
an increased incidence of respiratory symptoms was 
shown among adult smokers, and other studies have 
indicated that parent reports of their children’s 
respiratory symptoms are influenced by their own 
respiratory symptoms. Physical examinations would 
not necessarily have resulted in more accurate re¬ 
porting of children with asthma, because signs and 
symptoms of asthma are often intermittent and 
many children with asthma have normal baseline 
respiratory status between attacks. Similarly, in¬ 
formation from medical records is notoriously in¬ 
complete. 

The lack of a relationship between passive ex¬ 
posure to maternal cigarette smoke and hospitali¬ 
zations among children with asthma in this study 
is puzzling. Although in occasional studies 42 there 
is failure to demonstrate increased bronchial reac¬ 
tivity among children with asthma exposed to pas¬ 
sive smoke, in the majority of laboratory studies to 
date increased bronchial reactivity seems to be a 
fairly consistent response to passive smoking by 
asthmatics The studies provide a physiologic basis 
for the belief that passive smoking exacerbates 
childhood asthma. There is surprisingly little clin¬ 
ical or population-based data, however, to support 
this belief. According to O’Connel and Long, 43 par¬ 
ents reported that their smoking aggravated their 
children’s asthma and that the children's asthma 
improved when they stopped smoking. Murray and 
Morrison 11 reported 47% more symptoms among 
children with asthma whose mothers smoked! Tsi- 
moyianis et al 24 found increased cough reported 
among 12- to 17-year-old nonsmoking athletes who 
had parents who smoked cigarettes. None of these 
studies, however, specify number of bed days or 
hospitalizations. Fergusaon and Horwood 12 and 
Dodge 2 * found no association between passive 
smoking and exacerbations of childrens’ asthma. 
Evans et a! 44 reported a 63% increase in emergency 
room use by children with asthma associated with 
smoking by one or more family member, however, 
they failed to demonstrate an association between 
passive smoking and days with asthma symptoms, 
hospitalization rates, or pulmonary function. The 
findings from the National Health Interview Sur¬ 
vey alko do not demonstrate an association between 
maternal smoking and increased hospitalizations 
among children with asthma. This finding must be 


viewed with particular caution, however, because 
with only 117 children with asthma in the sample, 
its statistical power is low. For example, to detect 
a difference in hospitalization rates of 10% (with 
80% power and an a of .05 a sample three times 
larger than the present one is required. 

The mechanism by which maternal smoking is 
associated with an increased prevalence of child¬ 
hood asthma is currently not known. Ih most stud¬ 
ies to date children’s respiratory symptoms, 
asthma, and tong growth were correlated with post¬ 
natal passive smoking, but in several recent studies 
it was suggested that antenatal exposure to tobacco 
smoke might have separate, independent effects on 
pulmonary d^velbpment and function. Collins et 
al 14 provided rat model data that suggest that ma¬ 
ternal cigarette smoking during pregnancy is char¬ 
acterized by fetal lung hypoplasia with decreased 
lung volume and decreased numbers of alveoli. In 
another study 15 it was demonstrated that maternal 
smoking during pregnancy is associated with ele¬ 
vated cord blood IgE among newborns of nonal- 
lergic parents and a fourfold increased risk of the 
development of atopic disease l asthma, eczema, 
urticaria, or food allergy) before 18 months of age. 
suggesting that maternal smoking during preg¬ 
nancy predisposes even low.risk infants to subse¬ 
quent sensitization, probably in synergy with a 
subsequently acquired mucosal damage that would 
facilitate penetration of foreign matter. The esti¬ 
mate of children's exposure to cigarette smoke in 
the current study is crude, based on parent report¬ 
ing of smoking during pregnancy. It seems reason¬ 
able to assume that for most mothers smoking 
habits remain relatively stable from pregnancy- 
through early childhood and there is at least one 
study* 5 to support this contention. Our data are 
certainly consistent with earlier findings indicating 
prenatal and postnatal effects on pulmonary struc¬ 
ture and function, but it was not possible to differ¬ 
entiate prenatal from postnatal maternal smoking 
effects on the prevalence of childhood asthma. 


IMPLICATIONS JO 

In three landmark reports by the Surgeon ® 
General 2,3 and the National Academy of Sciences 4 
and the recent article by Fielding and Pbenow 5 W 
similar conclusions were presented about the ad- W 
verse effects of passive smoking; Although passiyf CD 
jpnoking appears to present smaller risks than ip ® 
Jpve smoking, the number of people injured by pws- 
y|jm smoking is much largerttBTthe numbeffifr M 
jS^fured by other environmental j^enu thst are£pfc w) 
gppsdy widely refulatJtThe American Academy &L 
^Pediatrics Committee on Environmental Hazards*^ 
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some believethat_it,ii tbe *ooet important r 
ronmenufc fcctor involved inthe etiology JP 
•iy asthma? It is extremely unlikely that we will 
ever be willing or able to regulate the smoking of 
adults in their own homes; therefore, we must em¬ 
ploy strategies other than coercion to help parents 
decrease their smoking, both for their own health 
as well as for their childrens’ weD-being. 





rand the first 6 years A 

is suggested that pediatricians 
may actually be able to help prevent childhood 
asthma if they can help parents stop smoking. 
Strategies that may be useful include explaining 
the environmental hazards of smoking to children, 
especially the association between maternal cigar 
rette smoking and the increased risk of a child 
having asthma; encouraging parents not to smoke; 
and referring parents who smoke to smoking ces^ 
saiion programs. Low-cost smoking cessation pro¬ 
grams for pregnant women have been shown to be 
effective, 47 "* 9 but such programs have not been 
widely implemented or used. Two barriers to their 
use are the fact that insurance carriers and Medic¬ 
aid generally do not pay for these programs, and 
physicians db not tend to refer patients to them. 

The Committee on Environmental Hazards of 
the American Academy of Pediatrics 45 suggests that 
physicians routinely inquire about parental smok¬ 
ing habits when caring for children with chronic or 
recurrent respiratory symptoms- The data reported 
in this paper, when viewed in the context of other 
recent studies, suggest that this advice is not broad 
enough should be ancouraged not pP 
jimokt, irrespective of tl*frchiklV current respir*- 7 
Riy irtatus, ar the^^Bnj^znay aft 

JPevelopment of asthma in their afeildm^ 
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FANNY FARMER DIDN'T COOK UP THIS HASH 


Hashing - basically an excuse to run on a surprise-filled trail and finish with 
beer, food and song - has reached the U S. after years overseas, mostly in the 
Far East. Based on the 18th-century English schoolboy game called hare* and 
hounds, hashing was dreamed up in the 1930s by two Englishmen and an 
Australian living in what is now Malaysia. The trio sought to shed some pounds 
and shrug off a few hangovers by running around a Kuala Lumpur park. 

But mere running was little dull. So the trio decided to take turns laying 
trails - littered with false leads - through jungles and rice fields. After navigating 
the course, they rewarded themselves, rather to the detriment of their original 
purpose, with beer in their quarters next to a dub nicknamed the Hash House. 
(As some hashers tell it. the club barred the sweaty runners because they didn’t 
meet its dress code.) And the hash was born. 

In the ensmng decades, hashing spread among international hankers, military 
personnel, diplomats and others who tended to find themselves in places like 
Brunei with nothing to do. Now there are 80 000 hashers in more than 700 
dubs in 126 countries on every continent except Antarctica.i 


Stout H Following the flour is a popular sport for folks on the run. TV Wall Str&rJoumaL 
October U, 1989. 
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Rubin, B.K. "Exposure of Children with Cystic Fibrosis to 
Environmental Tobacco Smoke" The New England Journal of Medicine 
323(12):782-788, 1990. 


ABSTRACT: Background - In children, passive exposure to 
environmental tobacco smoke has been associated with growth 
suppression and an increased frequency of respiratory tract 
infections. On the assumption that this association would be more 
pronounced in children with chronic pulmonary disease, we examined 
the growth, nutritional status, lung function, and clinical 
condition of children with cystic fibrosis in relation to their 
exposure to environmental tobacco smoke. Methods - We studied 43 
children' (age, 6 to 11 years) on entry to a summer camp and: then 
again after two weeks in this smoke-free environment. Twenty-four 
of the children (56 percent) came from homes with smokers. Results 
- There appeared to be a dose-dependent relation between the 
estimate of smoke exposure (cigarettes smoked per day in the home) 
and overall severity of disease, as assessed by the age-adjusted 
rate of hospital admissions (r = 0.58), peak expiratory flow rate 
(r = -0.39), and measures of growth and nutrition, including weight 
percentile (r = -0.37), height percentile (r = -0.44), midarm 
circumference (r = -0.42), and triceps skin-fold thickness (r = 
-0.31). These effects were most evident in the girls. When only 
the 24 children from homes with smokers were analyzed', however, 
the dose-dependent relation was present only for the number of 
hospital admissions and for height. Among the children with good' 
lung function (n = 21) or with normal weight for height (n = 27) 
at the start of camp, those who had been exposed to tobacco smoke 
gained significantly more weight during the two weeks of camp than 
did the children from smoke-free homes. Conclusions - These data 
suggest that passive exposure to tobacco smoke adversely affects 
the growth and health of children with cystic fibrosis, although' 
the possibility cannot be ruled out that social, economic, or other 
factors determined both the smoking status of the household' and' 
the nutritional status of the children. 
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EXPOSURE OF CHILDREN WITH CYSTIC FIBROSIS TO ENVIRONMENTAL TOBACCO 

SMOKE 

Bruge K. Rubin, M:D., F.R.C.P.(C.) 


Abstract Background l In children: passive exposure 
to environmental tobacco smoke has been associated 
with growth suppression and an increased frequency of 
respiratory tract infections. On the assumption that this 
association would be more pronounced in children with 
chronic pulmonary disease, we examined the growth, nu¬ 
tritional status, lung function, and diriicai condition of chil¬ 
dren with cystic fibrosis in relation to their exposure to 
environmental tobacco smoke. 

Methods. We studied 43 children (age, 6 to 11 years) 
on entry to a summer camp and then again after two 
weeks in this smoke-free environment. Twenty-four of the 
children (56 percent) came from homes with smokers. 

Results . Him appeared to be a dose-dependent re¬ 
lation between the estimate of smoke exposure (cigarettes 
A smoked per day in the home) and cveraft severity of 
dteease, as assessed by the age-aefusted rate of hojfl 
jpital admissions (r* 038), peak expiratory flow rate 
"■(r* —0.39), and measures of growth and nutrition, In- 

E XPOSURE to environmental tobacco smoke has 
been postulated to have an adverse effect on lung 
function 1 " 4 and growth ?" 11 in normal children. There is 
a dose-dependent relation in the frequency of respira¬ 
tory tract infections in infants and young children ex¬ 
posed to tobacco smoke . ,i3 Some studies have shown a 
statistically significant decline in pulfnonary function 
in healthy children exposed to tobacco smoke , 12 and 

From the University of Alberts Hospitals. Department of ftafiaches (Pulmo¬ 
nary), Edmonton, AB T6G 2R7, Canada, when repriat requests should be ad¬ 
dressed to Dr Rubin. 

Supported by the Canadian Cystic Fibrosis Foundation. 


eluding weight percentile (r * -0.37), height percentile 
ir « —0:44), midarm tircumterencaJr * -0.42): and trf- 
ceps skin-fold thickness (r« -0.31^ These effects were 
most evident In the girls. When only the 24 children from 
.homes with smokers were analyzed, however, the dose- 
dependent relation was present only for the number of 
♦hospital admissions and for height. Among the children 
with good lung function (n = 21) or with normal weight for 
height (n = 27) at the start of camp, those who had been 
exposed to tobacco smoke gained 1 significantly more 
weight during the two weeks of camp than did the children 
from smoke-free homes. 

Conclusions. These data suggest that passive expo¬ 
sure to tobacco smoke adversely affects the growth and? 
health of children with cystic fibrosis, although the possibiK 
ity cannot be ruled out that social, economic, or other fac¬ 
tors determined both the smoking status of the household 
and the nutritional status of the children, (N Engl J Med 
1990;323:782-8.) 

there is a suggestion that children with asthma have 
more frequent attacks and more severe disease when 
exposed to environmental tobacco smoke . 3 There is 
also a body of evidence relating growth retardation 
and weight reduction to active smoking in adults 13 ’ 14 
as well as to passive smoking in children?' 11 ; a similar 
relation has been found in infants bom to mothers who 
smoke 5 " 7 and in infants bom ToTnothers passively ex¬ 
posed to tobacco smoke . 15 

Cystic fibrosis is an autosomal 1 recessive disease 
whose major manifestations are recurrent and chronic 
pulmonary infections and pancreatic malabsorption 
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with growth retardation. 16,17 Children with this dis¬ 
ease may therefore be at increased risk for harm 
from exposure to tobacco smoke. We studied the rela¬ 
tion! between exposure to smoke and clinical status, 
growth and nutrition, and pulmonary function in 
a group of children between the ages of 6 and 
11 years attending a summer camp for children with 
cystic fibrosis. The camp setting was ideal for col¬ 
lecting information about the children’s medical his- 
tory and exposure to tobacco smoke. Furthermore, 
this setting facilitated the organized collection of 
data on growth^ nutrition, and pulmonary function 
on entry into camp and the assessment of changes 
in these measurements after two weeks of a balanced, 
high-quality diet, carefully administered medications, 
and physiotherapy in an environment free of tobacco 
smoke. 

Methods 

At the start of the two*week summer camp for patients with cystic 
fibrosis (Camp Merrywood in eastern Ontario), a medical history 
was obtained for each camper as part of the registration process, 
and all had a physical examination, which included the measure¬ 
ment of height! weight! and routine vital sigjis. After informed con¬ 
sent was obtained from the parents or guardians of the campers, a 
group of physicians, nurses, and medical students from Queen’s 
University (Kingston, Ont.) and the University of Ottawa cystic 
fibrosis centers collected additional data on 43 of the 46 campers as 
detailed below. Incomplete data were collected for one boy who left 
early (for family reasons) and another who arrived a day late. One 
of the campers declined participation in the study. This study was 
approved by the March of Dimes, which coordinates Camp 
Merry wood. by the administrators of the camp, and by the Queen’s 
University Human Research Committee. 

The medical history was supplemented by a questionnaire that 
was completed by the parents. Data were collected about the sever¬ 
ity of the camper’s illness (e g., frequency of cough! amount of 
sputum, and 'number of hospital admissions) and about his or her 
home, including a listing of all household members, their ages, 
health status (including recent respiratory tract infections), and 
tobacco consumption, expressed as the number of cigarettes 
smoked per day in ,the home. These data were checked for accuracy 
by reviewing the questionnaire both with the parent who completed 
the form and with the child. Historical data were further verified 
by cooperating Ontario cystic fibrosis centers after camp was com¬ 
pleted 

In each participating child, midarm circumference and triceps 
skin-fold thickness were measured (skin-fold spring-loaded caliper, 
John Bull British Indicators), 18 and pulmonary function was evalu¬ 
ated (Vanguard spirometer and recorder, Life Support and Equip¬ 
ment): Clinical progress was assessed with the Shwachman^Kul- 
ezyeki system, 16 which uses historical data and physical-examina¬ 
tion results to calculate a score for the general, nutritional, and 
physical health of patients with cystic fibrosis: Ail the children were 
familiar with pulmonary-function testing procedures. Spirometry 
was repeated until three acceptable curves were produced for each 
child, 19 from which forced vital capacity (FVC), forced expiratory 
volume in one second, peak expiratory flow rate (PEFR), and ex¬ 
piratory flow rate measured between 25 percent and 75 percent of 
the forced vital capacity were recorded from the curve in which the 
total of FVC and forced expiratory volume in one second was larg¬ 
est. Pulmonary-function data were analyzed after camp by comput¬ 
er and expressed both in terms of absolute volumes and flow rates 
and as the percentages of the predicted values for Ontario children 
of the same height and sex. 19 The physical examination! spirometry, 
and anthropomorphic measurements were repeated on the list day 
of camp. The investigators who conducted the physical examina¬ 
tions, evaluated pulmonary function, and collected nutritional data 
were unaware of the details of the medical history — specifically, 
the children’s exposure to tobacco smoke. 


Statistical analysis was performed with the StatView 512-t- statis¬ 
tics package (Abacus Concepts) and a Macintosh II computer 
(Apple Computer) and reviewed by a statistician. Comparisons 
between children who were exposed to environmental tobacco 
smoke and those who were not were made with an unpaired t-test 
Changes in pulmonary function and nutritional sums in the two 
groups of children while they were at camp were analyzed with an 
unweighted, two-tailed, paired t-test. Analysis of variance was used! 
to investigate the interaction between exposure to environmental! 
tobacco smoke and growth. Results are presented as means iSD 
All P values of less than 0.05 were considered to indicate sig¬ 
nificance. 

One severely ill child required constant nasal administration of 
oxygen and was unable to participate in camp activities. Because 
this girl spent most of the camp session in the infirmary, initial data 
related to her growth and health were recorded, but she was exr 
eluded from analyses dealing with changes noted after camp 

Results 

Patient Population and Severity of Hlneas 

The children were 72 to 143 months of age (mean, 
J08.9± 16.7) and had been seen at one or more of the 
seven cystic fibrosis centers in Ontario! There were 18 
girls and 25 boys in the group that completed the 
study. Twenty-four of the children (56 percent) came 
from households with smokers (24.4±14! cigarettes 
smoked in the home per day)* and nearly 40 percent 
had mothers who smoked (18.6±9:2 cigarettes per 
day). None of the children actively smoked. 

Clinical scores indicated that as a group these chil¬ 
dren were in fairly good health. Of a possible total of 
25 points, the Shwachman-Kulczycki general score 
for the group was 23.2±3.I, the physical I score was 
22.0±4,3, and the nutrition score was 22.1 ±4.0. 
There was a correlation between the total score and! 
the number of cigarettes smoked in the home (r = 
-0.34, P = 0.03), but this was accounted for almost 
entirely by the strong correlation! between the nutri¬ 
tion subscore and exposure to environmental tobacco 
smoke (r = —0.41, P = 0.006). 

Because the total number of hospitalizations in¬ 
creases with the age of the patient, one measure of 
illness severity is the normalized hospitabadmission 
rate, obtained by dividing the total number of ad¬ 
missions by the child’s age in months. Normalization 
of the admission rate minimizes the effect of the 
broad age range of the children and more accurately 
reflects the severity of illness. In the group as a 
whole, the normalized hospital-admission rate was 
strongly related to the number of cigarettes smoked 
in the home (r — 0.58, P<Q.OO01) (Fig. 1). Examin¬ 
ing data from just the 24 children exposed to to¬ 
bacco smoke still yielded a significant, dose-dependent 
relation (r = 0.55, PCO.Oli). There was a signifi¬ 
cant correlation of exposure to tobacco smoke with 
the normalized hospital-admission rate for the girls 
(P = 0.0005), and analysis of variance suggested 
that this factor alone accounted for 57 percgit~#f 
the variability. Somewhat surprisingly, the relation 
between exposure to tobacco smoke and the normal¬ 
ized hospital-admission rate was not significant for 
the boys. 

We further compared subgroups of children accord¬ 
ing to lung function: 21 had relatively normal lung 


Source: https://www.industrydocuments.ucsf.edu/docs/xnnx0000 
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function, as defined by an FVC of more than 80 per¬ 
cent-^ the predicted value, and 20 had impaired 
function (FVC <80 percent of the predicted value). 
(Vital capacity couldi not be measured in two chih 
dren.) Children with poorer lung ftmetion had signifi-* 
cantlyvmore hospitalizations if there was sraokii^f 
in the home (8.4 vs. L7 admissions: P * 0.O3T;. We 
also compared the children with good nutritional!sta¬ 
tus. as indicatedi by a weight for height more than 50 
percent of the predicted value (in = 27), with those 
with poor nutritional status (weight for height <50 
percent of the predicted value: n = 16) . and there was 
a trend for more hospitalizations in malnourished chil¬ 
dren from homes with smokers (6.4 vs.. 11.8 admissions 
for malnourished children from homes without smok¬ 
ers; P = 0.1). 

Effect of Tobacco Smoko on Pulmonary Symptoms and 

Function i 

There was no association between exposure to 
tobacco smoke, expressed as the number of cigarettes 
smoked in the home per day, and the amount of 
coughing or sputum production; the number of nasal 
polyps, or any pulmonary-function measurement ex*| 
^cept the percentage of predicted PEFR (r = -0.393 
> = 0.01 Whe association with PEFR was stronger in 
the girls (r — -0 53, P = 0.03) and was also more 
clearly evident in children with good lung function 
(95i7 percent for those exposed to tobacco smoke as 
compared with 118.4 percent for those not exposed; 

P = 0.01). There was also a weak association between 
the degree of digital clubbing; as measured on a 
four-point scale (none, mild, moderate, or severe). 



No. of Cigarettes Smoked per Day 

Figure 1. Normalized Admission Rate (Number of Hospital Ad¬ 
missions Divided by the Age of the Child in Months) as a Function 
of the Number of Cigarettes Smoked in the Home, 

The values for the group of 43 children as a whole were r = 0.58 
and P<0.0001; for the 18 girls, r = 0.76 and P = 0.0005; for the 
25 boys, r = 0.15 and P = 0 50; and for the 24 children from 
homes with smokers, r = 0.55 and lPcO.01. Girts are represented 
by solid circles, and boys by open circles. 



No. of Cigarettes Smoked per Day 

Figure 2 Children's Height Percentiles as a Function of the Num¬ 
ber of Cigarettes Smoked in the Home. 

The values for the entire group were r = -0.44 and P = 01003; 
for the girts, r = -0.58 and P * 0.01: for the boys, r = -0,37 and 
P = 0.07; and for the group of children from homes with smokers, 
r = 0.52 and PcO.OL Girls are representedIby solid circles, and 
boys by open circles. 


and the number of cigarettes smoked in the home 
(r = 0.30, P = 0 05). 


Effect of Environmental Tobacco Smoke on Growth and 
Nutrition 


Exposure to tobacco smoke was associated most 
strongly with growth and nutrition (Fig, 2 through 5);; 
a dose-dtpendent relation was observed for all meas¬ 
urements when the analysis included children not ex¬ 
posed to tobacco smoke (exposure level of O'): The 
group not exposed to tobacco smoke averaged about 
the 50th percentile for age for both height and weight. 


^Egr the girls there .was a sigtrifican t^relAtig n 
(P^0i05y exposure wlSbacpo 

smoke and ^ejl&^mEpeingmdle (25 perccmof tie 
variabilityof the 

toward significance o^^ ^ ^ ^£cposiin^ to tobacco 

Sent df^^ariability) i but no significant relktion with 
the calculated weight percentile at the start of camp. 
JThere ^wai a sigtfific 
Sure to tobacco sine 1 


* <r « —0.61, P<0.0001) and the height percentile ac¬ 
cording to age and sex-(Fig. 2). This relation was 
still valid when only the 24 children from homes 
with smokers were considered (r — 0.52, P<0.01). 
The dose-dependent relation between exposure to to¬ 
bacco smoke and height was stronger for the girls 
(r = -0:82, P<0.0001) than fbr the boys (r = -0:42, 
P = 0.03). A similar correlation was noted between 
the child's weight and the number of cigarettes 
smoked in the home for the entire group of children 
(r = -0.55; P = 0.0002) and for the girls only 


Source: https://www.industrydocuments.ucsf.edu/docs/xnnx0000 
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No of Cigarettes Smoked per Day 

Figure 3. Children's Weight Percentiles as a Function of the Num¬ 
ber of Cigarettes Smoked in the Home. 

The values for the entire group were r = -0.37 and P = 0 011 for 
the girls, r = -0.50 and P = 0.03; for the boys, r = -0.12 and I 
P - 0.57; and for the group of children from homes with smokers, 
P - 0.36: Girls are represented by solid circles, and 
boys by open circles. 

(r = -0.77, P = 0.0002), whereas there was a trend 
toward significance for the boys (r = -0.33, P = 
0.11). There was a dose-dependent inverse correlation 
between the number of cigarettes smoked by family 
members each day and the weight percentile accord¬ 
ing to age and sex (Fig. 3), the midarm circumference 
(Fig. 4), and! triceps skin-fold thickness (Fig. 5), but 
these correlations failed to achieve significance when 
data only for the children from homes with smokers 
were analyzed. 

Changes after Two Weeks at Camp 

During the two-week camp session significant 
changes were observed in measures of growth and 
nutritional status. These included gains in weight, 
weight percentile, weight-for-height percentile, triceps 
skin-fold thickness, and midarm circumference. Eight 
children lost weight over the two weeks of camp; and 
29 gained weight. Those who gained weight came 
from homes where more cigarettes were smoked 
(mean number of cigarettes smoked daily, 16, as com¬ 
pared with 1.9 cigarettes for those who lost weight; 
PC0.02), 

While at camp children from homes with smokers 
gained more weight than children from smoke-free 
homes, especially if their initial FVG was normal (Ta¬ 
ble 1) or weight-for-height percentile was more than 
the 50th percentile (Table 2). 

Discussion 

For more than 30 years, nicotine has been known to 
be a potent regulator of weight in both humans andl 
animals. Tobacco smokers weigh less than non- 
smokers 1314 and gain an average of 5 kg after they stop 


smoking, 20 half in the first seven weeks. 21 Children, 
exposed to tobacco smoke are smaller and lighter thatf 
their peers?- 1 A strong inverse relation between chil¬ 
dren's height and the number of smokers at home was 
found for a sample of children in Great Britain, even 
when growth was adjusted for birth weight, social 
class, and parental height. This stunting was also un¬ 
related to respiratory symptoms. 8 In a study of chih 
dren in California, it was shown that exposure to envi^ 
ronmental tobacco smoke had a significant (P<0.001) 
inverse and dose-dependent effect on the length at 
birth and the height at the age of five years that was 
unrelated to socioeconomic factors. 9 In Canadian chih 
dren with normal birth weights, those exposed to envh 
ronmental tobacco smoke were significantly shorter 
and lighter between the ages of I and 6j5. years than 
those who were not exposed. 111 

Children with cystic fibrosis tend to have low birth 
weights, and their mean height and weight during 
childhood are lower than those for the general popula¬ 
tion. 17 ‘ 22 ’ 24 Although their nutritional requirements are 
increased; food intake is frequently in the range of 80 
percent of the recommended daily allowance of calo¬ 
ries and protein fbr age and height. 22 At all ages, fe¬ 
male patients with cystic fibrosis have been reported 
to have a greater degree of growth suppression and 
malnutrition than male patients 24 The mean height 
percentile was 38 percent for the group of girls we 
studied and 36 percent for the boys, but the weight- 
for-height percentile at the start of camp was 47 
percent for the girls and 52 percent for the boys, sug¬ 
gesting that although these children were generally 
smaller than average, they were not particularly thin. 



No. of Cigarettes Smoked per Day 

Figure 4. Midarm Circumference as a Function of the Numoerot 
Cigarettes Smoked in the Home. 

The values fbr the entire group were r ** -0 42 and P * 0.006; 
for the girls, r * -0.68 and P = 0.002; for the boys, r ~ -0.17 
and P = Q.42; and for the group of children from homes with 
smokers, P = 0.10. Girls are represented by solid circles, and 
boys by open circles. 


Source: https://www.industrydocuments.ucsf.edu/docs/xnnx0000 
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No. of Gg&rrttes Smoked per Day 

Figure 5. Triceps Skin-Fokj Thickness as a Function of the Num¬ 
ber of Cigarettes Smoked in the Home. 

The values for the entire group were r * -0.31 and P * 0.05; for 
the girls, r = -0.65 and P = 0J005; for the boys, r = -0.04 and 
P = 0j84; and for the group of children from homes with smokers, 
P = 0.96. Girls are represented by solid circles, and 
boys by open circles. 


We found that there was a strong dose-dependent re¬ 
lation between exposure to environmental toba<£!B> 
Mmakt and all measures of growth and nutrition and 
that these effects were seen most dearly in the^ris. 
Even the children with normal weight-for-height per¬ 
centiles were often significantly shorter than average, 
and this was related to the amount of exposure to 
environmental tobacco smoke in a dose-dependent 
manner. 

In patients with cystic fibrosis who have malabsorp¬ 
tion, bicarbonate secretion from the pancreas is less 
than 10 percent of the normal valhe, but patients 
without gastrointestinal symptoms also have a low 
frvel'of bicarbonate secretiom 25 Studies of conscious 
dogs given intravenous nicotine equivalent to that in 
four cigarettes showed a dose-relatedl inhibition of 
pancreatic and bicarbonate secretions. 26 Although 
nicotine may act by exacerbating malabsorption, we 
found no difference between the group with smokers in 
the home and those without in the degree of malab¬ 
sorption, as measured by stool consistency or the num¬ 
ber of enzyme capsules taken daily. 

It has been postulated that the weight-regulating 
effect of nicotine is dine to a lowering of the body 
weight’s set-pointi 27 The satiety center in the ventro¬ 
medial hypothalamus is thought to be undtr positive 
serotoninergic control. Pharmacologic treatments that 
increase serotonin levels or act as agonists at the sero¬ 
tonin receptors decrease food intake. 28 Subacute ad¬ 
ministration of nicotine increases serotonin in the hy- 
pothalkmus of rats, 29 and ventilation of cigarette 
smoke into isolated; perfused rat lungs decreases the 


rate of serotonin inactivation, which in turn increases 
the level of circulating serotonin. 30 

Most serotonin is stored in the platelets. Patients 
with cystic fibrosis tend to have higher mean platelet 
counts than normal children of the same age regard¬ 
less of pulmonary status or antibiotic administra¬ 
tion. 31 In a study performed 13 years ago at Camp 
Merrywoodl Partington and Ferguson found that the 
average blood serotonin level in 67 children with cystic 
fibrosis was twice that in age-matched controls; how¬ 
ever, no correlation was found between serotonin lev¬ 
els and height, weight, or skinTold thickness. 32 

It is possible that there is a relation between lower 
socioeconomic status, parental smoking, and poor nut 
trinom Although socioeconomic status was not as¬ 
sessed directly in this study, children exposed to to¬ 
bacco smoke didi not come from larger families than 
those who were not exposed, nor were there more sin* 
glc-famiiy homes with smokers. Furthermore, in Can* 
ada access to health care is not limited by the patient’s 
ability to pay, and health insurance covers nutritional 
supplements prescribed by a physician. Other studies 
that have documented an effect of exposure to envi* 
ronmental tobacco smoke on the growth of children 
have failed to demonstrate a relation with socioeco¬ 
nomic status. 8,9 

It is also possible that exposure to environmental 
tobacco smoke further increases the energy expends 
ture of children with cystic fibrosis beyond their ca¬ 
pacity to maintain adequate intake for growth 33 ; how¬ 
ever, the children at camp were generally much more 
active than they were at home, and yet there was a net 
gain in weight, midarm circumference, and triceps 
skin-fold thickness over the two-week session. In all 
measures of nutrition, the healthiest children fropi 
4omes with smoken^^l^^ignificantly greater|raps 
foan either the without snpSers 

wthe children^po^^Kea; ^ bh^ent^^^c aj^ 
that some of die V tobacco smoke u profajpV 
reversible, especially if appropriate weight and <£ng 
function can Be maintained. 

Female patients with cystic fibrosis have poorer nu¬ 
trition, 24 pulmonary function; 54 and survival 24 * 35 than 
male patients at every age. There has been much spec¬ 
ulation about the reasons for these differences. Al¬ 
though a much greater effect of exposure to tobacco 
smoke in girls might partially explkin this difference, it 
is just as likely that both environmental tobacco smoke 
and some other sex-related factors could operate to¬ 
gether to suppress the growth and influence the overall 
health of the female patients. 

There are some limitations to the interpretation 
of these dkta. Since the children studied chose to at¬ 
tend camp, there could be unknown factors that made 
this group of children unrepresentative of the general 
population with cystic fibrosis, even though the sum¬ 
mer camp is available free of charge to all children 
with cystic fibrosis in Ontario between the ages of 
6 and 12 years. 


Source: https://www.industrydocuments.ucsf.edu/docs/xnnxOOOO 
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Table 1: Characteristics of Children with Cystic Fibrosis, According to Vital Capacity and Exposure to Environmental Tobacco Smoke. 


Fokid Vital Capacity* No or Cmildrew Values at St a»t or Camp Increase during Camp 

SKJN-KH.D MIDARM 




WEIGHT 

(percentile) 

WEIGHT HUC HT 

ptrctnalt 

THICKNESS 

mm 

CtUCUMFEKENOE 

WEIGHT 

kf (percentile) 

WEIGHT: HEIGHT 

percentile 

>80% of predicted value 

Exposed to smoke 

14 

25.7 (35.9) 

50:9 

8.4 

187 

0.85 (6.6) 

9.1 

Not exposed 

7 

32.4 <57.3) 

74:3 

12.8 

21.1 

0.013(0 1) 

0 

P value 


0.01 (0J06) 

0:05 

0.002 

0J0I 

0.12 (0 05) 

0:04 

< 80% of predicted value 

Exposed to smoke 

9 

25.3 (26.0) 

41.8 

7.5 

17.6 

0.63 (2-7) 

5:2 

Not exposed 

11 

30.0 (45.8) 

495 

10.5 

19.5 

040 (2.8) 

29 

P value 


0.13(0 12) 

056 

0.18 

0.21 

0.47 (0 94) 

0.40 


*ViaJlcafMcity could imi be measured « two duidren 


We made no effort to collect blood or urine samples 
for measurement of biolbgic markers of exposure to 
environmental tobacco smoke; however, there is re- 
/-ported to be a strong dose-dependent relation betweetr 
salivary or urinary cotininegieyds and self-report^ 
exposure to tobacco smokerThese levels correlated 
with the number of smokers in the home and the num¬ 
ber of cigarettes smoked!at home. 36 Mbre importantly, 
we did not obtain information about past smoking 
by the parents or the duration of parental smoking, 
so it is possible that several of the children listed 
as coming from smoke-free homes may have had sub¬ 
stantial! exposure to environmental tobacco smoke. 
Studies have suggested that the number of cigarettes 
smoked daily in the home is more strongly related to 
the child's height than the number of cigarettes 
smoked during pregnancy or the length of the child 
at birth. 10 

The absence of an association of pulmonary func¬ 
tion with exposure to environmental!tobacco smoke in 
this study could be due to the smallness of the sample; 
however, the relation between such exposure and pul¬ 
monary function in healthy children is open to ques¬ 
tion 34 and is by no means as clear as the relation 
between exposure to tobacco smoke and growth. 

There was also a strong, dose-dependent relation^ 
between exposure to cotfifcco smoke and the normal^ 
ized hospitalization rarr We did not record the rea* 
sons for the hospitalizations, so it is possible that some 
were not related to cystic fibrosis. What is more inter¬ 


esting is that although nasal polypectomy is one of the 
most frequent reasons for surgery in children and 
adults with cystic fibrosis, there is reported to be an 
association between nasal polyps and good pulmonary 
function. 37 Although we collected dkta on the presence 
or absence of polyps at the time of the initial physical 
examination at camp, we did not inquire about past 
polypectomy surgery, nor did we find an association 
between the presence of nasal polyps and any meas¬ 
urement of nutrition or pultnonary function! 

In a recent study of 173 adults with cystic fibrosis, 
11! percent regularly smoked! tobacco (2 to 60 pack- 
years);. and 20 percent occasionally used marijuanai 38 
Although a retrospective comparison with non- 
smokers did not show faster short-term pulmonary' de¬ 
terioration in the tobacco smokers, there was no report 
of the smokers’ nutritional status. The very fact that 
more than half the children we studied were exposed 
to tobacco smoke at home and that so many adults 
with cystic fibrosis could choose to smoke suggests 
that further studies are needed. lit is possible that to¬ 
bacco smoke decreases appetite and growth in chil¬ 
dren with cystic fibrosis to a greater degree than in the 
normal population. If these findings are verified bv 
large, population-based studies, then elucidation of 
the mechanism of this interaction may have far-reach¬ 
ing implications for our understanding of growth in 
children with cystic fibrosis, sex differences in the 
clinical! course, and the grow th-suppressant effects of 
tobacco smoke in healthy persons. 


Table 2: Characteristics of Children with Cystic Fibrosis, According to Weight-for-Height Percentile and Exposure to Environmental 

Tobacco Smoke. 


Weight roa Height 

No of Ckilmin 

WEIGHT 

kf (percentile) 

Values at Start or Camp 

SKIN-FOLD 

HEIGHT THICKNESS 

oh (percentile ) 1 mm 

midarm 

CmCUMFEKENCE 

cm 

IkcaiAU during Camp 

WEIGHT WEIGHT :H EIGHT 

kg ) percentile )' prrernttie 

>50th Percentile 

Exposed to smoke 

13! 

26.3 (37) 

125.5 (20 1) 

9.3 

19 2 

0.70 (4.5) 

5 4 

Not exposed 

14 

32.6 (58 9) 

134.6 (47.7) 

130 

21.1 

0.16 (0.1). 


P value 


0.004 (0.01) 

0.005 (0.003) 

0.008 

0.03 

0 12 (0:03) 

<50th Percentile 

Exposed 10 smoke 

III 

244 (23.8) 

128.7 (42.4) 

64 

17.0 

0 80(56) 

9 6 

Not exposed 

5 

25.9 (24.2) 

132.0 (33.2) 

5 6 

16 7 

0.77(5.3) 

5 8 

p value 


0.64 (0.98) 

061 (0.57) 

0.49 

0.87 

0 95 (0.91) 

047 


t 


Source: https://www.industrydocuments.ucsf.edu/docs/xnnxOOOO 
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andi Dr. Melanie Kirby of Queen’s University and Dr. Vic 
Marchessault of Ottawa University for helping with data collection; 
to Doug Palmer, M Sc., for assistance with statistical!analysis; and 
to all mv friends at the Merry-woodi cystic fibrosis camp, both staff 
and campers 

References 

1. Department of Health and Human Services The health consequences of 
involuntary smoking, a report of the Surgeon General. Washington. D C : 
Government Printing Office. 1986. < Publication no. DHSS (CDO 87- 
8398 ) 

2. National Research Council. Committee on Passive Smoking Environmental 
tobacco smoke: measuring exposures and assessing health effects, Washing¬ 
ton. D C : National Academy Press. 1986. 

3. Weiss ST. Tager IB, Speizer FE. Passive smoking: rts relationsfiiptoresp^ 
raiory symptoms, pulmonary function and nonspecific bronchial responsive¬ 
ness. Chest 1983: 84:651-2. 

4. Fielding JE. Phenow KJ. Health effects of involuntary smoking. N Engl J 
Med 1988; 319:1452-60. 

5 Simpson WJ. A preliminary report on cigarette smoking and the incidence 
of prematurity. AmJ Obstet Gynecol 1957: 73:808-15, 

6. Werier MM. Pobcr BR. Holmes LB Smoking and pregnancy. Teratology 
1985: 32:473-81. 

7 Wirgerd J. Schoeti EJ Factors influencing length at birth and Iheight at five 
years. Pediatncs 1974; 53:737^41. 

8. Rona RJJ Flbrey CD. Clarke GC, Chinn 5. Parental smoking at home and 
height of children j BMJ 1981: 283:1363. 

9 Berkey CS; Ware JH. Speizer FE. Ferns BG Jr. Passive smoking and height 
growth of preadolescent children Iht J Epidemiol 1984; 13:454-8. 

10 Rona Rll. Chinn S. Florey CD Exposure to cigarette smoking and chikttens 
growth. In! J Epidemiol 1985: 14:402-9, 

11, Dunn iHG. McBumey AK. Ingram S, Hunter CM. Maternal cigarette smok¬ 
ing during pregnancy and the child's subsequent development: I. Physical 
growth to the age of 6!6 years. Can J Public Health i 1976: 67:49W 
505. 

12. Tager IB. Segal MR, Munoz A. Weiss ST. Speizer FE. The effect of 
maternal cigarette smoking on the pulmonary function of children and ado¬ 
lescents: analyses of data from two populations. Am Rev Respir Du 1987: 
136:1366-70 

13 Brozek J, Keys A. Changes of body weight in normal men who stop smok¬ 
ing cigarettes. Science 1957; 125:1203. 

14] Albanes D. Jones DY. Micozzi MS. Mattson ME Associations between 
smoking and body weight in the US population: analysis of NHANES U. 
Am J Public Health 1987; 77:43*44 

15 Rubin DH, Krasilnikoff PA. Leventhal JM, Weiie B. Berget A. Effect of 
passive smoking on birthiweighi. Lancet 1986; 2:415-7. 

16 Shwachman Hi Kufczypki LL Long-term study of one hundred five patients 
with cystic fibrosis: studies made over a five- to fourteen-year penod. Am J 
Dis Child 1958: 96:6-15. 

17. Sproul A. Huang N. Growth patterns in children with cystic fibrosis. 

J Pediatr 1964; 65:664-76. 


18. Dumin JVGA. Rahaman MMi The assessment of the amount of fat in the 
human body from measurements of skmfold thickness. Br J Nun 1967; 
21:681-9 

19. Weng T-R. Levison H. Standards of pulmonary function in children Am 
Rev Respir Dts 1969: 99:879-94 

20 Wynder EL. Kaufman PL. Lesser RL. A shon-term follow-up study on ex- 
cigarette smokers: with special emphasis on persistent cough and weight 
gain. Am Rev Respir Dis 1967; 96:645-55 

2:1. Stamford BA. Matter S • Fell RD. Papanek P. Effects of smoking cessation 
on weight gain, metabolic rate, caloric consumption, and body lipids. AmJ 
Clin Nutr 1986: 43 486-94. 

22 Dodge JA The nutritional state and nutrition Acta Pediatr Scand Suppl 
1985; 317:31-7; 

23. Chase HP. Long MA. Lavin MH. Cystic fibrosis and malnutrition: J BriUatr 
1979; 95:337-47] 

24. Corey ML. Longitudinal studies in cystic fibrosis. In: Sturgess JM. ed. 
Perspectives in cystic fibrosis: proceedings of the eighth Imemauonal Cysoc 
Fibrosis Congress held in Toronto. Canada. May 26-30. 1980. Toronto: 
C a n ad i a n Cystic Fibrosis Foundation. 1980:246-55. 

25. Gaskin KJ, Durie PR. Corey Mi Wei P. Forsmer GG. Evidence for a 
primary defect of pancreatic HC03-secretion in cystic fibrosis. Pediatr Res 
1982: 16:554-7, 

26. Konturek SJ, Solomon TE. McCreight WG. Johnson LR, Jacobson ED. 
Effects of nicotine on gastrointestinal secretions: Gastroenteroibgy 1971; 
60:1098-105 

27 Morley JE. Levine AS; Gosnell BA. Biilington CJ. Krahn DD Control of 
food intake. In: Muller EE. MacLeod KM. Frohman LA. eds. Neuroendo¬ 
crine perspectives Vol. 4. New York: Elsevier Science. 1985:145-90. 

28. BlundieH JE. Serotonin and feeding. ln:i Essman WB. ed. Serotonin in health 
and disease Vol. 5] New York: Spectrum. 1979.403-50 

29. Dominiak P. Kees F. Grobecker H Changes in peripheral and central cate- 
choiaminergic and serotomnergic neurons of rats after acute and subacute 
administration of nicotine. Klin Wochenschr 1984; 62: Suppl 176-80. 

30. Karhi T, Rantala A. Toivoncn H. Pulmonary inactivation of 5-hydroxytryp- 
tamine is decreased during cigarette smoke ventilation of rat isolated lungs. 
Br J Pharmacol 1982; 77:245-8. 

31. Komp DML Selden RF Jr, Coagulation abnormalities in cystic fibrosis. 
Chest 1970; 58:501-3 

32. Partington MW, Ferguson AC. Serotonin metabolism in cystk fibrosis. 
Arch Dis Child 1977; 52:386-90. 

33. Hofstecter A. Schutz Y. Jdquier E. Wahren J. Increased 24-hour energy 
expenditure in cigarette smokers. N Engl J Med 1986. 314:79-82. 

34. Report on survival studies of patients with cystic fibrosis: 1976. Rockville. 
Md.: Cystic Fibrosis Foundation. April 11978 

35. Wood RE. ed. Report of the patient registry: 1977. Rockville. Md.: Cystic 
Fibrosis Foundation. 1979 

36. Greenberg RA. Haley NJ. Etzel RA. Loda FA. Measuring the exposure of 
infants to tobacco smoke: nicotine and connine inurine and saliva. N Engl J 1 
Med 1984; 310:1075-8. 

37 Lamberty JM. Rubin BK. The management of anaesthesia for padems with 
cystic fibrosis Anaesthesia 1985; 40:448-59. 

38: Stem RC. Byard PJ1 Tomashefski JF Jr. Doershuk CF Recreational luse of 
psychoacrive dn^s by patients with cystic fibrosis. J Pediatr 1987; 1111:293^ 
9. 


Massachusetts Medical Society 
Registry on Continuing Medical Education 

To obtain information on continuing medical education courses in the New England area 
call between 9:00 a.m. and 12:00 noon* Monday through Friday* (617) 893^4610 or in 
Massachusetts 1-800-322-2303, ext. 1342. If writing, direct correspondence to: Program 
Registrar* Massachusetts Medical Society, 1440 Main St., Waltham, MA 02154-1649. The 
booklet is free to MMS members, $5.00 for nonmembers. 



N 

© 

w 

CO 

CO 

00 

© 

-vJ 

© 


Source: https://www.industrydocuments.ucsf.edu/docs/xnnxOOOO 




2023380768 


Source: https://www.industrydocuments.ucsf.edu/docs/xnnxOOOO 









Gilljam, H., Stenlund, C., Mollsing, A.E., Strandvik, B. "Passive 
smoking in cystic fibrosis" Respiratory Medicine 84(4): 289-291, 
1990. 


SUMMARY: The families of 32 children with cystic fibrosis (CF) 
were interviewed about both their tobacco consumption and their 
childrens physical activities. Hospital records informed about 
treatment frequency, lung function and clinical score. Cystic 
fibrosis families smoked far more than the Swedish average and the 
passive smokers among our patients seemed to fare less well in all 
parameters. The children of smoking mothers required significantly 
longer periods of intravenous antibiotic treatment (:P > 0.05). 
Frequent physical exercise seemed to compensate for the potential 
harmful effects of passive smoking and children with high physical 
activity living in families who smoked needed significantly less 
frequent antibiotic treatment than the inactive children' (P > 0.02). 
Although this series is small, the results indicate that a smoke- 
free environment may be important for CF patients. General 
information is insufficient and extensive psychological support 
for the families is probably necessary. 
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Passive smoking in cystic fibrosis 


Hans Giluam*, Carin Stenlund, Annica Ericsson-Hollsing and Birgitta Strandvik 

Departments of* Lung Medicine and Pediatrics. Karolinska Institute. Huddinge University Hospital, 
S-J4J 86 Huddinge. Stockholm, Sweden 


The families of 32 children with cystic fibrosis (CF) were interviewed labout both their tobacco consumption and 
their childrens physical activities. Hospital records informed about treatment frequency, lung function and 
clinical score. Cystic fibrosis families smoked far morejhan the Swedish average and the passive smokers among 
our patients seemed to fare less well in all parameters. The diikfflh of smoking mothers required significarftfy ' 
longer periodsof intravenous antibiotic treatment (/ > >005|lT : requent physical exercise seemed to compensate 
for the potentialiharmful effects of passive smoking and children with high physical activity living in families who 
smoked needed significantly less frequent antibiotic treatment than the inactive children (P>Q02). Ahhou^gf 
this series is small, the results indicate that a smoke*free environment may be important for CF patiento&eneral 
information is insufficient and extensive psychological support to the families is probably necessary. 


Introduction 

The hazards of indoor environmental factors are 
widely recognized. In recent years, investigators have 
found not only an increased rate of respiratory symp¬ 
toms and infections in normal children exposed to 
tobacco smoke (1.2) but also an effect on the children’s 
lung function (3.4). By measuring saliva cotinine 
levels, parental smoking has been calculated to equal 
active smoking of at least 80 cigarettes a year (5). 
Cystic fibrosis (CF) is a chronic hereditary disease 
that from early infancy drastically increases the risk of 
serious respiratory infections. A rapid colbnization by 
bacteria, commonly Staphylococcus aureus and/or 
Pseudomonas aeruginosa is observed and the airway 
secretion is abnormally thick and tenacious. Thus, it 
seems that CF children would be more at risk than 
others of being affected by passive smoking. Conse¬ 
quently. the following questions were asked: ’Do CF 
children daily exposed to tobacco smoke in their 
homes have more frequent airway infections?* ‘Do 
they perform less well in lung function tests or do they 
have a poorer general Istate of health than CF children 
not exposed to tobacco smoke?' 

Patients and Methods 

This study was approved by the Ethics Committee at 
Karolinska Institutes 

Thirty-two of 64 CF patients regularly attending the 
departments of Pediatrics and Lung Medicine at 
Huddinge Hospital were excluded from the study 

Received 23 November 1989 and accepted 30 March 1990 
0954-611190/040289 + 03 S03.00/0 


since, for example. they no longer lived with their 
families or lived too far away to be interviewed. The 
families of 32 CF children aged 1-20 years (mean 10 5, 
median 12 years) were visited and interviewed by C.S. 
The interviews were based on a standard questionnaire. 
Hospital records provided data about antibiotic treat¬ 
ment, lung function tests and the general state of health 
expressed by the Shwachman score (6). A clinical score 
of > 71 points was considered good to excellent and a 
score of less than 71 points mild to serious We regarded 
a consumption of I dgarette/day or more at home as a 
smoking family. The patterns of colonization was 
similar in both groups, as was age and the use of 
oral antibiotics (penicillinase-stable penicillins and 
ampicillins). The number of days of antibiotic treat¬ 
ment in hospital during one year was used to measure 
respiratory infection. This variable was dicotomized 
into one group with high risk. i.e. >31 days in hospital 
with intravenous antibiotics, and one group with low 
risk, <31 days in hospital. The liing function was 
assessed by FEY, and a rating of ^ 70% of predicted 
value was regarded as good while a rating of < 70% 
was considered poor. Physical activity was defined as 
regular activity on scheduled days each week. Those 
who were considered highly active had four or more 
activities during the week and the less active 0-3. 

Statistical analysis was madt with Chi-square with 
Yate’s correction of Fisher’s exact test. 

Results 

SMOKING HABITS 

Twenty-two of the 32 families smoked: in five 
families both parents smoked; in five families it was 

O 1990 Bailbert Tindall 
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Table 1 Relation between the clinical! score of! the CF 
patients and smoking in the families 


Clinical 

score 

Non smokers 

Smokers 

Total 

£711 

9(90%) 

16(73%) 

25(7,8%:)' 

<711 

l (HOST 

6(27%) 

7(22%:)' 

Total 1 

10(31'*'.,), 

22 (69%,) 

32(100%) 

Table 3 Intravenous antibiotic treatment in CF patients 

exposed and not exposed to tobacco smoke in their homes 

Da vs of i.v. 




treatment 

Nonsmokers 

Smokers 

Total 

£31! 

1(10%) 

7(32%) 

8(25%) 

<31 

9(90%) 

15(68%): 

24(75%) 

Total 

10(31%) 

22(69%) 

32(100%) 


only the father who smoked! and; in eight families only 
the mother. In three families the mother and one sib¬ 
ling smoked and in one family only siblings. In families 
where smoking was confined to one room or otherwise 
restricted in consideration of the child, much fewer 
cigarettes were smoked than in families where no limits 
were set. The smoking habits had not changed over 
time. 

PASSIVE SMOKING AND CLINICAL SCORE 

Smoking at home appeared to .be associated with a 
poorer health status of the CF child. As shown in Table 
1. six out of seven children with a clinical score <71 
lived in smoking families. However, this difference was 
not statistically significant. 

SMOKING AND AIRWAY INFECTIONS 

Parental poking seemed to correlate with an 
increased tendency for airway infections in CF children 
(Tabte 2) The most reliable records of airway infection 
were judged to be the number of days of Lv. antibiotic 
treatment in hospital. Seven out of eight patients 
requiring 2*31 days of treatment lived in smoking 
families and only one in a nonsmoking family. Also in 
the group of patients demanding less treatment, the 
exposed children dominated by 15 to 9, In the few 
families where only one parent smoked* maternal 
nmoking appeared to be more harmful to the patient 
{Table 3). There was a statistically significant differ- 
, ence between days of treatment if the motherjpoked 
compared to if only the father smoked (P < 0*«5). 


Table 3 Intravenous antibiotic treatment in CF patients 
exposed and not exposed to tobacco smoke in families with 
only one parent smoking 


Days of Mothers Fathers 

i.v. --- 

treatment Ndnsmokers Smokers Nonsmokers Smokers 


£31 moM 3 ( 38 %r mo%i n:o°oi 

<31 9(90%) 5(62°.) 9(90° ol 4 f80°*l 

Total 10 8 10 5 


*P<0 05 compared to families where only the father smoked. 


Table 4 Intravenous antibiotic treatment in, CF patients 
with low and high physical activity in nonsmoking and smok¬ 
ing families 


Days of 

Low activity High activity 

i.v. 

treatment Nonsmokers Smokers Nonsmokers 

Smokers 

>31 

0(0%) 5(45%l* 1 05%,I 

2 < 18°o) 

<31 

6(100%) 6(55%» 3(75».) 

9t82%) 

Total 

6 III 4 

11 


<0 02 compared to patients with high activity living in 
smoking families. 


Table 5 Distribution of FEV; values (% of predicted! ini 
CF patients exposed and not exposed to tobacco smoke 
Seven of the youngest children could noi be assessed and were 
therefore excluded 


FEV,(%) 

Nonsmokers 

Smokers 

Total 

£70 

5(71%) 

10i(56 # o) 

15(60%) 

<70 

2(29%) 

81(44%) 

10<40%) 

Total 

7,(28%) 

181(72%) 

25(100%) 


THE BENEFIT OF PHYSICAL ACTIVITY 

For patients with high physical activity, passive 
smoking seemed 1 to matter less (Table 4) The active 
children had fewer days of hospital treatment than the 
less active, who required significantly more treatment 
in hospital if the parents smoked (P< 0 02). 


PASSIVE SMOKING AND LUNG FUNCTION 

The lung function of 25 patients was not correlated 
to passive smoking (Table 5). Seven of the smallest 
children had to be excluded as they could not perform 
a reliable spirometry. 
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Discussion 

Persons interviewed about their tobacco habits 
often tend to underestimate their consumption. This is 
particularly true in situations burdened with guilt like 
the one investigated here. However, we did not want to 
increase the burden and therefore only one family 
member was interviewed land questions about smoking 
duration and earlier habits also had to be omitted. On 
the other hand, a high degree of uniformity was 
achieved by using only one interviewer (C.S.). Despite 
the small number of patients, the observed trends were 
evident. Similar effects have been seen in asthmatic 
children (7). The more pronounced effect of maternal 
smoking has also been observed earlier (8), It was 

<jlence of ^ exceeded the Swedish 

^erage^^iiH^rqximatelr^ 0 /* (69% and less tfim 
respectively)^) The direct acute effects mani¬ 
fested as cough in a smoking environment hardly 
escapes notice. In addition the doctor Had advised 
against smoking on several occasions. Therefore, 
profound psychological factors seem to govern the 
smoking h abits^^^ ^e smoke^the fear of derel- 

% incKM^tibdr tob^oco 

^oomamption. 

The suggested beneficial effect of physical activity in 
this study is probably due to activity itself (10), and not 
to a mere absence from home. It can be argued that the 
most severely ill patients simply were incapable of being 
active, but no patient in this series was disabled to that 
degree and there was no statistical difference in clinical 
status or pulmonary function between children from 
smoking and nonsmoking families. This study there? 
fore>ugge$is. that passive smoking increasesthc aggjj 
4forHntenstve antibiotic treatment in patients witK^CT 


gfd therefore is detrimental to their healgb, especial 
fri combination with low physical activity 
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Young, S., Le Souef, P.N., Geelhoed, G.C., Stick, S.M. , Turner, 
K.J., Landau, L.I. "The Influence of a Family History of Asthma 
and! Parental Smoking on Airway Responsiveness in Early Infancy" 
The New England Journal of Medicine 324: 1168-1173, 1991- 

ABSTRACT. Background. Airway responsiveness to inhaled nonspecific 
bronchoconstrictive agents has been demonstrated in normal, healthy 
infants. However, it is unknown whether airway responsiveness is 
present from birth or if it develops as a result of subsequent 
insults to the respiratory tract. To investigate this question, 
we assessed airway responsiveness in 63 normal infants at a mean 
age of 4 1/2 weeks. 

Methods. Respiratory function was measured with' use of 
the partial forced expiratory flow-volume technique to determine 
the maximal flow at functional residual capacity (VmaxFRC). The 
infants inhaled nebulized histamine at sequentially doubled 
concentrations (0.125 to 8.0 g per liter), until a concentration 
was reached at which the VmaxFRC fell by 40 percent from the base¬ 
line value (PC40) or until a concentration of 8.0 g per liter was 
reached. We also assessed maternal serum levels of IgE, cord- 
serum levels of IgE, the infants' skin reactivity to several 
allergens, and the parents' responsiveness to histamine and! obtained 
family histories of asthma and smoking. 

Results. Aiway responsiveness was increased in infants 
with' a family history of asthma (n= 19; median' PC40, 0.78 g per 
liter? 95 percent confidence interval, 0.44 to 1.15; P<0.01), 
parental smoking (n= 13; median PC4Q, 0.52 g per liter; 95 percent 
confidence interval, 0.43 to 5.40; P<0.05), or both (n= 20? median 
PC40, 0.69 g per liter; 95 percent confidence interval, 0.37 to 
2.10; P<0.05), as compared with the infants with no family history 
of asthma or smoking. The infants with no family history of asthma 
or smoking had a median PC40 of 2.75 g per liter (95 percent 
confidence interval, 1.48 to 4.00). No significant relations were 
detected between the immunologic variables and! the PC40 in the 
infants. 

Conclusions. This study indicates that airway 
responsiveness can be present early in life and suggests that a 
family history of asthma or parental smoking contributes to elevated 
levels of airway responsiveness at an early age. 
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THE INFLUENCE OF A FAMILY HISTORY OF ASTHMA AND PARENTAL SMOKING ON 
AIRWAY RESPONSIVENESS IN EARLY INFANCY 


Sally Young, B.Sc., Peter N. Le Souef, M.D., F.R.A.C.P., Gary C. Geelhoed, M B., B.S., F.R.A.C.P., 
Stephen M. Stick, M.A., M.B., B.Chir., M.R.C.P.(U.K.), Keven J. Turner, Ph D., F.RC.Path., 

and Louis I. Landau^ M.D., F.R.A.C.P. 


Abstract Background. Airway responsiveness to in- 
hated nonspecific bronchoconstrictive agents has been 
demonstrated in normal, healthy infants. However, it is 
unknown whether airway responsiveness is present from 
birth or if it develops as a result of subsequent insults to 
the respiratory tract To investigate this question, we as¬ 
sessed airway responsiveness in 63 normal infants at a 
mean age of 4% weeks. 

Methods. Respiratory function was measured with 
use of the partial forced expiratory flow-volume technique 
to determine the maximal flow at functional residual ca¬ 
pacity (V,^ Fnc ). The infants inhaled nebulized histamine 
at sequentially doubled concentrations (0.125 to 8.0 g per 
liter), until a concentration was reached at which the 
VmaiFRc fell 40 percent from the base-line valOe (PC*) 
or until a concentration of 8.0 g per liter was reached. 
We also assessed maternal serum levels of IgE, cord- 
serum levels of IjjE, the infants' skin reactivity to several 
allergens, and the parents' responsiveness to histamine 


and obtained family histories of asthma and smoking. 

Results. Airway responsiveness was increased in kt 
i&nts with a famty history of asthma (n - 19; median PC£ 
*0.78 g per Her; 05 percenf^nfkJence interval, 0.44 to 
1.15; P<0.01j, parental smoking (n - 13; median PC*. 
0.52 g per filer; 95 percent confidence interval, 0.43 to 
5.40; P<0.05), or both (n « 20; median PC*. 049 g 
per litar, 95 percent confidence interval, 0.37 to 2.10; 
P<0.05), as compared with the infants with no family his¬ 
tory of asthma or smoking. The infants with no family histo¬ 
ry of asthma or smoking had a median PC* of 2.75 g per 
liter (95 percent confidence interval, 1.48 to 4.00). No sig¬ 
nificant relations were detected between the immunologic 
variables and the PC* in the infants. 

Conclusions ; This study indicates that airway respon¬ 
siveness can be present early in life and suggests that a 
family history of asthma or parental smoking contributes to 
elevated levels of airway responsiveness at an earty age 
(N Engl J Med 1991; 324:1168-73.) 


ALTHOUGH asthma is considered to result from a 
xV complex interaction of genetic and environmen¬ 
tal influences * there has been little recent progress in 
determining their relative contributions. 1 Recent de¬ 
velopments in the measurement of respiratory func¬ 
tion in infants 2 have allowed inhalation challenges to 
be used in this age group in order to obtain objective 
measurements of airway responsiveness (the ability of 
the airways to constrict in response to certain stim¬ 
uli)^ This technique is of particular interest, since 
airway responsiveness is the most useful! objective 
physiologic measurement associated with the presence 
of asthma. 1 

The first inhalation-challenge studies in older nor¬ 
mal infants, in which investigators used methacho- 
line, 4 cold, dry air, 5 or histamine, 6 indicated that air¬ 
way responsiveness was present in infants during the 
first year of life. Two questions have arisen from these 
studies. First, how early in infancy is airway respon¬ 
siveness present? It has been speculated that persons 
with asthma are not bom with heightened airway re¬ 
sponsiveness but are bom with a tendency to in^ 
creased responsiveness after an insult to the respirato¬ 
ry systemi 1 ’ 7 Second, is the initial level of airway 
responsiveness the same for all infants, or do genetic or 
environmental influences, or both, result in differing 
levels of responsiveness at birth? Specific environmen- 

From die D e p artme nt of Respiratory Medicine (5-Y;, P.NJL.. GCG., 
S M S.. L .l L .)and the Clinical immunology Research Unit (K.J.T.k Princess 
Margaret Hospital for Children, Penh, Australia. Address reprint requests to Miss 
Young at the Department of Respiratory Medicine. PX>. Box D 184, Perth 6001,. 
W.A., Australia. 

Supported by the National Health and Medical Research Council (Project No. 
880910). 


tal features, such as viral infections, irritants, and al¬ 
lergens, affect airway responsiveness in older children 
and adults, 1 but their influence on airway responsive¬ 
ness in infants is unknown. 

To investigate these two questions, we undertook a 
prospective, longitudinal study to determine the presr 
ence and ltvel of airway responsiveness and its rela¬ 
tion to a family history of asthma or parental smoking 
in 63 normal infants. This report presents our finding? 
at the first assessment of the infants, at a mean age of 
Vh weeks. 

Methods 

$ub|ect» 

Sixty-three infants, 24 girls and 39 boys, were studied at a mean 
age of 4 Vi weeks (range, 2 to ID). The criteria fbr inclusion werefull- 
term gestation and an absence of perinatal i problems and major 
congenital anomalies. At the time of the assessment, none of the 
infants had previously had a lower respiratory tract infection or any 
clinically important non respiratory illness. No infant had had an 
upper respiratory tract infection in the preceding three weeks. All 
infknts were well at the time of the study. 

The families of all the infants were recruited randomly at the 
prenatal clinic at Osborne Park Hospital, Perth, Western Australia. 
This is a peripheral metropolitan hospital with 2000 deliveries per 
yeari The recruitment procedure began with an interview with the 
mother during a routine prenatal visit, at which time she was given 
written information on the family involvement that would be re¬ 
quired during the proposed 12-monlh study period. One week after 
the interview, each family was contacted by telephone to determine 
whether they would agree to participate in the study. Signed paren¬ 
tal consent was obtained for all I infants. Over a 12-month period, 
241 mothers were interviewed and 63 (26 percent) consented to 
participate. The study was performed with the approval of the 
medical ethics committees of Princess Margaret Hospital and the 
University of Western Australia. 

Details of respiratory illness and atopy in the family and parental 
smoking habits were obtained with use of a modified American 
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Thoracic Society questionnaire* administered by a single investiga¬ 
tor. The 63 infants were divided into four groups on the basis of 
their family histories of asthma and parental smoking, Those classi¬ 
fied as having a family history of asthma were those whose parents 
reported asthma in primary relatives (the parents and siblings of 
the infant) or secondary relatives (grandparents, aunts, and uncles). 
Infants with a family history of smoking were those whose parents 
reported that either or both had smoked during the pregnancy The 
four groups were defined as folldws: group 1 (n = 11) — no family 
history of asthma in primary or secondary relatives, both parents 
nonsmokers; group 2 (in = 19) — family history of asthma in pri¬ 
mary or secondary relatives (or both), both parents nonsmokers; 
group 3 (n = 13) — no family history of asthma in primary or 
secondary relatives, one or both parents smoked during the preg¬ 
nancy; and group 4 (n * 20) — family history of asthma in primary 
or secondary relatives (or both), one or both parents smoked during 
the pregnancy. The responses to questions about parental smoking 
habits after the infant 1 * birth indicated that all parents in groups I 
and 2 remained nonsmokers and the smoking parents in one family 
in group 3 and one in group 4 ceased smoking after the birth of the 
infant. 

Aaaassment 

Responsiveness to histamine was measured in 75 of the par¬ 
ents by the rapid-inhalation technique of Yan et al’To assess 
immunologic influences on airway responsiveness, IgE was meas¬ 
ured 1 in maternal and cord serum' 0 by the Clinical ImmunoU 
ogy Research Unit, Princess Margaret Hospital for Children 
Forty-seven pairs of samples of maternal and cord serum were 
analyzed. 

Respiratory function was assessed by the forced expiratory flow- 
volume method. 2 A jacket was rapidly inflated at end inspiration, 
and flow' was measured from the partial expiratory flow-volume 
curve at functional residua! capacity. The jacket pressure was 
gradually increased over a series of forced expirations until maxi¬ 
mal ffow at functional residual capacity (V^^) was obtained' 
Flow was measured with a N6. 1 Fleisch pneumotachygraph (PK 
Morgan, Chatham, England), a Validyne DP-45 pressure trans¬ 
ducer (Northridge, Calif .); and a Validyne CD19 amplifier. Volume 
valties were obtained by electronic integration. The infant breathed 
through a molded-putty face mask attached to the pneumotachy¬ 
graph. All signals were recorded on a chart recorder (Linearecorder 
F Wr 3801, Gxaphtec, Tokyo); flow and volume were monitored 
during the study with a Tektronix 5223 digitalizing storage oscillo¬ 
scope (Beaverton, Oreg.) and recorded on tape (TRAC SR-50, 
TEAC Coip , Tokyo); Taped signals were transcribed to paper on a 
Hewlett-Packard 7090A x,y paper plotter (Waltham, Mkss ). Arte¬ 
rial oxygen saturation was monitored throughout the study with a 
Nellcor N-200 E pulse oximeter (Hayward, Calif). Supplementary 
oxygen was administered if arterial oxygen saturation fell belbw 90 
percent. 

Infants were studied while asleep after they were given a dose of 
chloral hydrate (80 mg per kilogram of body weight). The minimal 
jacketi pressure required to produce was established. This 

pressure was used in all subsequent forced expirations; Respiratory 
function was assessed before and after the administration of nebuT 
lized saline with an Airlife nebulizer (American Pharmaseal, Valen¬ 
cia, Cklif.) at 6 liters per minute. This and all other nebulized agents 
were delivered directly to the face mask and inhaled during one 
minute of tidal breathing For the base-line we used I the 

mean of the values for five forced expirations after the administra-r 
lion of nebulized saline. 

The histamine challenge was carried out by administering ser 
quentially doubling concentrations of nebulized histamine, ranging 
from 0.125 g per liter to a maximal concentration of 8.0 g per liter, 
as previously described * A new concentration was delivered every 
five minutes, and respiratory function was assessed after each, with 
a minimum of five forced expirations at each measurement. The 
challenge was ended when a response to histamine was recorded or 
when the maximal concentration was reached. A response was de¬ 
fined as a decrease in the mean V hlllFf r. of at least 40 percent from 


the base-line value. For infants who responded to histamine, the 
concentration that provoked a 40 percent decrease in V^^ (IPG*,) 
was derived by linear interpolation from the plot of the log hista* 
mine concentration against the percent decrease in V^ FIU from 
base line. The coefficient of repeatability for a histamine challenge 
to an infant according to this protocol was 3.3 seqpentially doubled 
concentrations." We also determined the dose of histamine that 
provoked a 20 percent decline in the forced expiratory volume in one 
second in the parents (PB*,). 

Two investigators measured lairway function and determined air¬ 
way response; one, who operated the equipment, was blinded to the 
infant's family history; the second, who recorded data on the in¬ 
fant's chart; had recruited the participants and completed the fam¬ 
ily-history questionnaires and was therefore aware of the family 
history. Because the blinded investigator identified changes in pul¬ 
monary function, no bias was introduced into the results 

Skin reactivity was assessed in all (infants on the tame day as; but 
before, the administration of chloral 1 hydrate and the subsequent 
histamine challenge. The allergens used were Dematophagoidts fan- 
not, perennial ryegrass pollen, cow’s milk, and egg white (Hollister— 
Stier, Elkhart, Ind.). A positive response was defined as a wheal 1 
2 mm or more in diameter. 

Statistical Analysis 

Differences in base-line values for V^ iriu; and PC*, among the 
groups were analyzed with use of the Maim-Whitney U test. 12 The 
median and confidence intervals for the median were determined 
with use of the Confidence Interval Analysis microcomputer pro¬ 
gram 13,4 All values for IgE underwent logarithmic transformation 
before analysis Within each family-history group, regressions were 
used to determine the relation between maternal serum IgE levels 
and cord-serum Igp levels, maternal serum IgE levels and PC*„ 
and cord-serum IgE levels and PC*,. Maternal serum and cord - 
serum IgE levels in the groups were compared with use of Student's 
unpaired (two-tailed) i-iest. 

Results 

Descriptive data for the groups of infants are shown 
in Table 11 The infants in group 3 had a significantly 
lower mean birth weight than those in groups 2 and 4. 
All the mothers of infants in group 3 smoked during 
the pregnancy. Among the infants in group 4, 16 had 
mothers who had smoked during the pregnancy and 
4 had fathers who had smoked during this time. There 
were no significant differences between! the birth 
weights of infants in group 4 whose mothers had 


Table 1. Characteristics of the Subjects According to Family- 
History Group * 


Gftour 

ittTM WuCKt 

WlJCMTt 

*4 

LENGTH* 

cm 

Age* 

•4 

Sex <F M): 

Group 1 
(n - 11) 

342:0.5 

4.1205 

54 122.7 

3.121.9 

6:5 

Group 2 
(ft- 19) 

3.620.5* 

5.120.7 

55 12 2 8 

4.822:2 

6:13 

Group 3 
(ft- 13) 

3.12:0.4 

4.7209 

53 823.3 

4.522 2 

5:8 

Group 4 
(n - 20) 

3.520.51 

4.120.7 

54.322.7 

4.621.9 

7:13 


nhKiaR MaM ±SD Mmu ia potp I hid m (ml) twiory o( imiinf or 
—hma. <w» ■ poop 7 Imd a family lnaaory of aaahra Mm nmhn parr* muted: thenr m 
poop no family fernery of asdiraa and ai Heart ionc partin'whnwnoterfand ihm* mfiwp 
4 had a family feiaaary of aadvn* and m Itafl oat yami wki iiacAed 
tAi Mk tiaac of *r mdy 
tP<0.005 for *r companaoo widi from? X. 

|P<0.0» for *c m if waa w* proup 3 
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smoked and those of infants whose fathers (but not 
their mothers) had smoked or those of the infants in 
groups 1 and 2. 

Base-line lung function for the groups is shown in 
Figure 1. Base-line is expressed as a percent¬ 

age of the predicted value, which was based on the 
predictive equation of Tepper et al. 15 The four groups 
did aot difhrr significantly in base-line lung function. 

Figure 2 shows the responsiveness to histamine in 
the four groups Individual values for PC* are given, 
along with the median value of PC* for each group. 
Infaats who responded to the first concentration were 
classified as having a PG*of lfess than 0.125 g per liter. 
Those who had not responded at a concentration of 
8.0 g per liter were classified as having a PC* of more 
than 8.0 g per liter. PC* valtoes were not obtained for 
three infants; two were flowdimited at base line (i.e., 
forced expiratory flbw was no greater than tidal exr 
piraiorv flow) and therefore were not challenged with 


250 H 


200—4 



Group 1 Group 2 Group 3 Group 4 


R gm 11 Individual Base-Line Values for Expressed as a 

Percentage of the Predicted Value for Each Group. 

The groups were defined as follows: group 1i— no family history 
of arthma, both parents nonsmokers; group 2 — family history of 
asthna, both parents nonsmokers; group 3^ no family history of 
astfnsna. one or both parents smoked; group 4 — family history 
of asthma, one or both parents smoked. The horizontal lines show 
the median percentage of predicted tor each group. Pre¬ 

dicts values, derived with the predictive equation of Tepper et 
al., 1 * are based on the infants’ heights; since one infant’s height 
was not measured] only 19 data points are shown. 


>6 — 
8-1 



Group 1 Group 2 Group 3 Group 4 


Figure 2 Individual Values for the Histamine Concentrations That 
Provoked a Decrease of 40 Percent in V^.^ (PC*). 

The groups were defined as in Figure 1. The horizontal lines show 
the median PC* for each group. Two infants in group 2 had base¬ 
line flow limitation and therefore could not be challenged with 
histamine: No PC* value could be determined tor, one infant in 
group 4, in whom excessive upper-airway noise developed, 
necessitating discontinuation of the challenge. 

histamine (both in group 2), and in the case of one 
infant in group 4, the challenge was discontinued 
when upper-airway obstruction developed. Infants in 
group 1, who had a median PC* of 2.75 g per liter (95 
percent confidence interval; 1.48 to 4.00), were signifi¬ 
cantly less responsive than those in group 2 (median 
PC*, 0.78 g per liter; 95 percent confidence interval, 
0.44 to 1.15; P<Q.Q1), group 3 (median PC*, 0.52 g 
per liter; 95 percent confidence interval, 0.43 to 5.40; 
P<0.05), and group 4 (median PC*, 0.69 g per liter; 
95 percent confidence interval, 0.37 to 2.10; P<0.05). 
There were no significant differences among the val¬ 
ues for PC* in groups 2, 3, and 4. 

Of the 33 infants who had one or more parents who 
smoked during the pregnancy (groups 3 and 4), only 
4 had fathers who smoked and nonsmoking mothers. 
All four were in group 4, where a family history of 
asthma was also present. We were therefore unable to 
determine the effect of paternal smoking alone. 

Because there were more boys than girls in the 
group as a whole and because there was a particular 
disproportion in groups 2 and 4, comparisons of air¬ 
way function were made on the basis of sex. No signifi¬ 
cant differences were found in either base-line lung 
function or airway responsiveness between boys and 
girls in the entire group of 63 infants or within the four 
family-history groups. 

Of the 63 infants in whom skin reactivity was a$r 
sessed, 7 had a positive response to one allergen and 
1 Had a positive response to two allergens. Responses 
were recorded for each of the four allergens and 
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Group 1 Group 2 Group 3 Group 4 


Figure 3. Doses of Histamine That Provoked a Decrease of 20 
Percent in the Forced Expiratory Volume in One Second in 75 
Parents of Infants in the Four Groups (PD*). 

The groups were defined as in Figure 1. Circles indicate mothers, 
and triangles fathers. 

among infants in all four groups There was no rela^ 
tion between the incidence of skin reactivity and the 
degree of responsiveness at this age. 

Fourteen of the 75 parents who were tested re* 
sponded to inhaled histamine. The distribution and 
level of response (PD*)) for parents of infants in each 
of the four groups are shown in Figure 3. There was no 
relation between the level of parental responsiveness 
to histamine and the infant’s PC^ 

For the group as a whole, a significant positive cor¬ 
relation was found between the maternal serum IgE 
level and the cord-serum IgE level (P<0.01). When 
each family-history group was analyzed separately, 
however, this relation was not observed. No signifi¬ 
cant correlations were found between the maternal 
serum IgE level and the infant’s value for PC+o or 
between the cord-serum IgE level and PC^, either for 
the entire group of 63 infants or for the four family- 
history groups. There were no significant differences 
among the groups in either maternal venous serum 
IgE levels or cond-serum IgE levels (Fig. 4). 

Discussion 

The results of this study demonstrate that airway 
responsiveness to inhaled histamine is present in 
many normal, healthy infants soon after birth. We also 
found that the level of airway responsiveness in early 
life was increased if there was a family history of asth¬ 
ma, parental smoking, or both. 

The development of techniques for assessing airway 
function in infants has madt possible the study of air¬ 
way responsiveness in the first two years of life, a 
period during which children had not been studied 


previously. Prendivilfo et al 3 showed that infants with 
recurrent wheeziness were responsive to inhaled hista- 
mine. This study was followed by the work of Tepper 
with methacholine, 4 Geller et al. with cold, dry air, 5 
and Le Souef et all with histamine, 6 which demon¬ 
strated that the airways of: normal, healthy, asymp¬ 
tomatic infants were responsive to the same hron- 
choconstrictive agents routinely used in testing older 
children and! adults. In these studies, 4 * 6 infants were 
studied well into the first year of life, at mean ages 
of 8J months, 5.6 months, and 7.8 months, respec¬ 
tively. We wished to investigate whether airway re¬ 
sponsiveness could be detected in very early infancy. 
Therefore, in this study we assessed infants at a mean 
age of 4V2 weeks, with some only 2 weeks old. A re¬ 
sponse to histamine was observed in alt but 5 of the 63 
infants This finding indicates clearly that airway re¬ 
sponsiveness is present very early in life, and it is not 
unreasonable to suggest that it may be present from 
birthi 

Another reason for studying infants so early in life is 
that with increasing age the effect of a number of 
environmental insults to the airway is likely to in¬ 
crease These irritants include exposure to cigarette 
smoke, exposure to allergens, and! respiratory tract inr 
fections. These respiratory insults are known to in¬ 
crease airway responsiveness in older children and 
adults* 1 and it is possible that they also affect airway 
responsiveness in infants. Therefore, when airway re¬ 
sponsiveness is assessed in middle-to-late infancy, 
exposure to these environmental factors makes ii diffi¬ 
cult to extrapolate the initial level of airway respon¬ 
siveness. Studying infants soon after birth should help 
to minimize, but will not eliminate, this problem. 

We found that the level of responsiveness to hista¬ 
mine in infants was related to the presence or absence 
of a family history of asthma. This finding suggests 
that the initial level of airway responsiveness may be 
genetically determined. A genetic effect on airway re¬ 
sponsiveness in later life has been established in stud¬ 
ies of twins 16 and of the families of persons with asth- 



Figure 4 IgE Levels in Cord and Maternal Venous Serum. 
According to Family-History Group: 

The groups were defined as in Figure 1. Qggnbars indicate mean 
cord-serum levels, and hatched bars meafT maternal venous- 
serum levels. The T bars indicate the standard deviation. 


Source: https://www.industrydocuments.ucsf.edu/docs/xnnxOOOO 
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ma. 17 ,9 Studies have shown a higher concordance 
for asthma and atopy in monozygotic twins than in 
dizygotic twins. 16 Furthermore, other studies have 
shown a significant relation between a history of asth¬ 
ma in parents and siblings and the development of 
asthma in early childhood. 18 * 19 Our study indicates 
that a history of asthma in primary or secondary rela¬ 
tives, or both, influences the lfcvel of airway respon¬ 
siveness at an early age. 

We also found that airway responsiveness was in-^ 
creased in infants whose parents reported smoking 
during the pregnancy. Population-based studies of 
airway responsiveness have found an increase in air¬ 
way sensitivity among children with asthma whose 
mothers smoked. Martinez et al. 20 recently reported 
that exposure to tobacco smoke enhanced airway re¬ 
sponsiveness in nine-year-old children; bronchial hy- 
perresponsiveness was present in 70 percent of the 
children whose mothers smoked regularly during the 
pregnancy, but in only 29 percent of the children 
whose parents did! not smoke during the pregnancy. 
Since these investigators did! not find an overall asso¬ 
ciation between! airway responsiveness and current 
smoking by the mother, they suggested that fetallexpo- 
sure to tobacco smoke may have had an important 
effect on airway responsiveness. Our study alk> dem¬ 
onstrates an association between parental smoking 
and the level of airway responsiveness in early infan¬ 
cy, although we are unable to separate the effects of 
prenatal and postnatal exposure to cigarette smoke. 
The effect of continued postnatal exposure on the 
base-line level of responsiveness and on the subse¬ 
quent development of the symptoms of asthma is un¬ 
known. Moreover, we have not reported the amount 
of smoking, since it is widely recognized that the rela¬ 
tion bet ween the level I of smoking reported by parents 
and the actual fovel of passive smoking by the fetus or 
infant is poor because of underreporting by parents, 
variations in ventilation in rooms and houses, and dif¬ 
ferences in the distance between the smoker and the 
infant. 

Base-line lung function; expressed as a percentage 
of the predicted V maxFRC , t5 did not differ significantly 
among the four family-history groups, and no correla¬ 
tion was observed between base-line lung function and 
PG^. These findings are in agreement with those of 
studies in humans 21 ' 23 and animals 24,25 that have sug¬ 
gested that the caliber of the airway at base line may 
not be an important factor in responsiveness. 

Many studies have been conducted to determine the 
usefulness of serum IgE levels measured at birth and 
during infancy in predicting the development of atop^ 
ic diseases, including asthma, and skin reactivity, 26 * 31 
These studies have indicated that a high IgE level is, 
in general! associated with atopy; however, all inves¬ 
tigators have noted a wide range of IgE levels, 
with considerable overlap, between subjects with and 
without atopy, Ih our study, the infant's IgE level 


did not predict the initial level of airway respon¬ 
siveness or skin reactivity, either for the group as a 
whole or for the four family-history groups individual¬ 
ly. This lkck of relation between atopic markers and 
airway responsiveness may be due to the fact that the 
infants were assessed before sufficient exposure to al¬ 
lergens had occurredi Bryant and Burns, 32 in a study 
of the relation between atopic status and airway re¬ 
sponsiveness to histamine, found no correlations be¬ 
tween serum IgE levels and the number of positive 
skin-prick responses or the level of airway responsive¬ 
ness in a group of adults with asthma and normal 
adblts. 

Correlations have previously been found both be¬ 
tween IgE levels in parents and those in infants 26 and! 
between a family history of atopic diseases and the 
infant’s IgE level! 26 * 3133 We found a significant posi¬ 
tive correlation between maternal and cord-serum IgE 
levels for the group as a whole, but these two measures 
did not discriminate among infants with different fam¬ 
ily histories. These data suggest that allergic markers 
are not strongly related to the initial level of airway 
responsiveness at this age. Because these infants are 
part of a longitudinal study, the potential rolh and 
relative importance of these immunolbgic markers 
may be clarified as they grow oldfcr. 

In summary, we found that airway responsiveness 
to inhaled histamine was often present in normal, 
healthy, asymptomatic infants early in life. We sug¬ 
gest that responsiveness is present from birth and is 
determined both by inheritance and by exposure to 
parental cigarette smoking. The relation of this initial 
fovel of airway responsiveness to future levels of re¬ 
sponsiveness, respiratory problems, and immunologic 
markers after exposure to environmental insults dur¬ 
ing infancy remains to be clarified! 

Wc are indebted to the staff of the prenatal clinic and the State 
Health Pathology Laboratory at Osborne Pirk Hospital for their 
assistance; to Karen Krska of the ClinicaLImmunology Research 
Unit, Princess Margaret Hospital for Children, for performing the 
IgE assays; and to Amanda Rfeese, B Sc., and; Debra Turner, 
B.Sc.(Hons.)i Department of Respiratory Medicine, for technical 
assistance. 
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PARENTAL SMOKING AND OTITIS MEDIA IN CHILDREN 
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OTITIS MEDIA ("GLUE EAR") 


In addition to claims that parental smoking affects the 
respiratory health of children, there are claims that exposure to 
parental smoking might increase the risk of otitis media (commonly 
known as "glue ear") in children. Otitis media is an inflammation 
of the inner ear that often leads to an accumulation of fluid' in 
the inner ear canal. Otitis media often appears as a complication 
of various viral and bacterial infections, including measles. If 
left undetected, otitis media can lead to hearing loss and learning 
disabilities. Authors of studies examining this issue have not 
formulated a widely accepted mechanism for how ETS might increase 
the risk of otitis media in children. There are two theories that 
are proposed but have not been scientifically proven: 1) One 
theory is that ETS somehow chronically irritates the eustachian 
tube of the inner ear, leading to the inflammation; and ; 2 ) The 
second' theory is that ETS potentially increases the risk of upper 
respiratory tract infections that spread to the inner ear. The 
results of the studies on this subject are variable and are subject 
to the same confounders that potentially bias the results of studies 
on other ETS related Issues. While the science on this issue is 
controversial, the reported seriousness of otitis media makes 
investigators anxious to make recommendations for child safety. 
However, the studies on otitis media and! parental smoking have not 
established a> clear association. —~ 
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RESULTS OF SELECTED STUDIES ON OTITIS MEDIA 


Said, et al., 1978 


Pukander, et al., 1985 


Kailail, et al., 1987 


Zielhuis, 1989 


# Strachan, 1990 


£ Strachan, 1989 


Taninlo, et al., 1988 


Rraemer et al, 1983 


Reported that number of 
tonsi11ectomies/adenoidee- 
tomies were related! to the 
amount of parental smoking 
in the home 

Reported that parental 
smoking in the home 
increased the risk of acute 
otitis media and! that 
breast-feeding seemed to 
have a protective effect 

Reported that parental 
smoking was not associated 
with the occurrence of 
otitis media 

Reported that parental 
smoking was not related to 
an increased risk of otitis 
media 

Reported that parental 
smoking was an important 
determinant of middle-ear 
underpressure and effusion 

Reported that approximately 
one-third of the cases of 
middle ear effusion in 
their subjects were 
attributable to passive 
smoking 

Reported that parental 
smoking was more prevalent 
among the subjects with 
recurrent otitis media 

Reported that parental 
smoking, atopy, and catarrh 
posed the greatest risk to 
children of developing 
persistent middle-ear 
effusions when present 
together in the same child 
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Pukander, et al., 


1990 


Vinther, et al., 1982 


Moorhead, 1985 


Black, 1985 


Fleming, et al., 1987 


Reported that' maternal 
smokingi increased the risk 
of acute otitis media in 
infants and especially of 
recurrent attacks 

Reported that there were no 
effects of parental smoking 
on the frequency of otitis 
media in children 

Reported that otitis media 
was found to be related to 
parental smoking in' this 
general practice study 

Reported that parental 
smoking increased a child's 
risk of undergoing surgery 
for otitis media 


Reported that full time day¬ 
care attendance increased 
the risk of ear infections 
(odds ratio = 3.8) 
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Said, G., Zalokar, J., Lellouch, J., Patois, E. "Parental smoking 
related to adenoidectomy and tonsillectomy in children* Journal 
of Epidemiology and Community Health 32(2): 97-101, 1978. 

The authors of this study investigated the histories of 
adenoidectomy and tonsillectony and parental smoking habits for 
3920 school children aged 10 to 20 years. The two surgical 
procedures were considered to be indexes of repeated upper 
respiratory tract disease in early childhood. The authors reported 
that both procedures were significantly related to the amount of 
smoking by each parent in this study. The authors claim that the 
relationships remained after they controlled for age, sex, day 
nursery attendance, sibship size, and history of appendicectomy. 
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J. ZALOKAR, J. LELLOUCH, AND E. PATOIS 
From Unite de Recherches Statistiques, INSERM, ViUejuif; France 


summary Histories of adenoldectomy and tonsillectomy were ascertained, as well as smoking 
habits of both parents, using questionnaires answered by 3920 schoolchildren aged 10 to 20. 
Adenoldectomy and/or tonsillectomy, considered as an index of repeated upper respiratory tract 
disease in early childhood, was very significantly related to the amount of smoking by each parent. 
This relationship persisted when age, sex, day nursery attendance, sibship size, and history of 
appendicectomy were controlled. 


Introduction large proportion of smoke particles are retained in 

the upper respiratory tract (Chretien et al, 1973). 
An association between respiratory symptoms in However, as Harlap and Davies (1974) remarked! 
children and the smoking habits of their parents hospital admission rates are a poor indicator of the, 
has been found in several studies. Colley (1974) incidence of upper respiratory tract infections; 
showed that the prevalence of cough in school- which rarely require hospital treatment, 

children aged 6 to 14 was related to smoking by We present here the results of an investigation of 

their parents. This relationship appeared to be the relationship between adenoldectomy and/or 
indirect and cross-in feet ion was an important tonsillectomy in children, selected as an index of 
element, as the prevalence was doubled among upper respiratory tract disease, and smoking by 
children whose parents had respiratory symptoms their parents, 
not associated with smoking. Colley et aL (1974) 
also found that the incidence of bronchitis and Methods 
pneumonia among infants under one year of age 

was doubled when both parents smoked, whether Although the prevalence of upper respiratory tract 
or not the parents also had respiratory symptoms, disease is difficult to estimate directly, the child 
Over the age of one year, the incidence was related with repeated attacks is often, rightly or wrongly, 
only to parental respiratory symptoms. subjected to adenoldectomy at about one year of age. 

Recently Lebowitz and Burrows (1976) have and/or tonsillectomy at about five years of age. 
reported that persistent cough, phlegm, and For this reason j, we chose history of adenoldectomy 
wheezing in children under 15 were related to and/or tonsillectomy (A or T) as an index of the 
smoking habits of adults in their household^, but prevalence of upper respiratory tract disease, 
not significantly so when similar respiratory Since these operations occur in early childhood, they 
symptoms in household adults were controlled, precede any smoking by the child himself. 

Harlap and Davies (1974) studied hospital admission In 1975-76, students in nine secondary schools in 

rates during the first year of life of infants whose Paris were given questionnaires to fill in by them- 
mothers* smoking habits were known. The babies of selves in class. The questions covered sex; age; 
smoking mothers were more often admitted for number of siblings; day nursery attendance before 
bronchitis and pneumonia, but there was no the age of three; smoking habits of mother (choices: 
significant difference in adhiission rates for upper non-smoker, 1 to 5, 6 to 10, 11 to 20, or more than 
respiratory tract infections. This negative result 20 cigarettes a day) and father (choices: ’thr- 

is in contrast with experimental findings that in same-r pipe or cigars); and history of adenoldectomy, 
animals placed in a smoke-filled atmosphere, a tonsillectomy, and appendicectomy. This last was 

97 


Source: https://www.industrydocuments.ucsf.edu/docs/xnnx0000 


2023380788 




98 


G. Said, J. Zalokar, J. Lellouch, and E. Patois 


» 


Tabic 1 Percentages (total numbers) of children reporting adenoidectomy and j or tonsillectomy by antount 
of smok utg by each parent, as reported by their children 


FATHERS 


No. of cigarettes a day 



Non-smokers 

/-5 

6-10 

It-20 

2/ + 

Pipe and 
cigar only 

ALL 

FATHERS 

MOTHERS 

Norv-emoken 

21 

37 

39 

48 

54 

31 

33 


(1330) 

(412) 

(310) 

(303) 

(173) 

(157) 

(2979) 

Cigarettes a day 
I- 3 

37 

44 

411 

36 

50 

43 

45 


(1110) 

( 123 ) 

(17) 

( 62 ) 

(42) 

(58) 

(482) 

6-10 

38 

30 

60 

39 

53 

56 

49 


(74) 

(34) 

(S3) 

(31) 

(19) 

(11) 

(266) 

11 + 

31 

47 

58; 

67 

48 

58 

SSI 


(35) 

(15) 

(12) 

(45) 

(40) 

(26) 

(191) 

ALL MOTHERS 30 

40 

44 

50 

S3 

38* 

38 


(1789) 

(384) 

(562) 

(450) 

(276) 

(239) 

(3920) 


1 Test of significance of difference in % A or T by amount of smoking of fathers : x J — 11* 0, 3 DF, P < -001 
1 Test of significance of difference in % A or T by amount of smoking of mothers : x s - 63 0,, 3 DF, P < 00l' 


intended as a control question. The children were 
not informed of the purpose of the questionnaire. 

Less than 1% of the questionnaires lacked 
information on parents’ smoking habits or on 
history of operations and these were rejected. The 
questionnaires of 3920 students (35*9% boys and 
641 % girls) aged 10 to 20 (except for 35 under the 
age of 10) were finally analysed. Information on 
number of siblings or sex was missing on 52 
questionnaires (1*3 %). 

Very few children (56) reported that their mothers 
smoked more than 20 cigarettes a day, so they were 
grouped with those reporting maternal smoking of 
111 to 20 cigarettes a day. Children whose fathers 
were reported to smoke both cigarettes and a pipe or 
cigars were grouped by paternal cigarette consump¬ 
tion, leaving a residual category of children whose 
fathers smoked a pipe or cigars only. The results 
were analysed using the jr* test with Yates’ 
correction where appropriate. 

Results 

Table 1 shows the percentage of children reporting 
A or T, or both, grouped by the smoking habits of 
each parent. In the Idwer section of the Table it can 
be seen that the percentage of A or T increased very 
markedly with the quantity of cigarettes smoked 
by the mother, and very significantly alio with the 
number smoked by the father. There is an inter¬ 
mediate value for the group whose fathers smoked 
a pipe or cigars only. 


Table 2 Percentages (total numbers) of children 
reporting adenoidectomy andjor tonsillectomy by age 
and sex 


Age 

Boys 

Girls 

Total by ago 

<15 

40 

36 , 

37 

15 + 

(633) 

(1308) 

(l»4l) 

44 

33 

38 


(766) 

(1196) 

(1962) 

Tout by *e\ 

42 

(1399) 

36 

(2504) 



Difference between boys end firls significant at 0 - 1 % kvel. 
Difference between ages not significant overall or for either sex. 


If the smoking habits of both parents are 
considered simultaneously, the frequency of A or T 
was higher when both parents smoked than when 
only one did, except when one parent was a heavy 
smoker. Thus, while 28 % of the children with two 
non-smoking parents reported a history of A or T, 
calculations summarising Table 1 show that 42% 
of the children with one smoking parent, and 51 % 
of the children with two smoking parents, reported 
such a history. 

Boys reported A or T more frequently than girls 
(Table 2). Age differences were not significant. 
Children who had attended' a day nursery also 
reported A or T more frequently than non- 
attenders (47 % compared with 37 %). The percentage 
of children reporting A or T decreased'regularly 
overall from 47% of only children to 29% of those 
with three or more siblings (Table 3), but considered 
separately by sex and number of smoking parents 
(both these variables interact with family size). 
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there was no general drop in percentage A or T 
until family size reached- two or more siblings. 
Nevertheless; the strong relationship between 
parental smoking and history of A or T was found 
in both' sexes and in all sibsfiip sizes, irrespective 
of day nursery attendance, and in eight of thanine 
acirols,drawing pupils from a variety oPsocio- 
acotiomfe strata. The association was not significant 
in the ninth school, where only 36 children took 
part. 

A significant association,!was,found between 
amount of maternaljn^g^^tegial) smoking and 
percentage of appeM^tomi^'CTable 4’ totals). 
Thtt wa^mamlj^due to the increased frequency of 
appendjcecwly in children witlj^Jiistory of A or T 
(25%) cw^pared to those without such a history 
06%)- Biit a weak association did Remain between 

a^^}^ childfSni wiih^uP^*histor^ of A or T. 
Appendicectomies were reported significantly more 
often in girls ( 20 %) than boys (18 %) but the slightly 
higher proportion of older children reporting this 
operation was only marginally significant and there 
was no relationship to number of siblings. 


Discussion 

Our study confirms the finding of an association 
between parental smoking and. the prevalence of 
persistent upper respiratory tract disease^in their 
children^ as indicated by adenoidectomy or tonsil* 
lectomy/ However, some points need further 
elucidation. 

First, how valid are reports by those aged 10 to 
20 of operations that may have occurred in the first 
few years of life? As a rule, children are aware of their 
past operations, partly because of the importance 
attached to these by their parents* and partly because 
of the many medical forms they will have filled in at 
school. The overall proportion reporting A or T 
(38 %) seems to correspond to medical practice in the 
early 1960s, We note that the reporting of day nursery 
attendance, another event occurring before three 
years of age, followed the expected demographic 
pattern: it was most often reported among only 
children, and least often among those with three or 
more siblings. 

The proportion (19%) reporting appendicectomy 
may appear surprisingly high in comparison with that 


Table 3 Percentages (total numbers) of children reporting adenoidectomy andjor tonsillectomy by sex „ number of 
siblings , and smoking habits of parents as reported by their children 


No . of 
sittings 

Boys 



Girls 

Total 

Test of significance* 

No. of smoking parents 

0 J 2 

No. of stroking parents 

0 12 


Boys 

Girls 

0 

29 

55 

75 

34 

51 57 

47 

X 2 -22 2 

P <-001 

X 1 - 8 8 

P < 02 

1 

(69) 

(96) 

(36) 

(97) 

(120) (46) 

(464) 

3B 

56 

52 

32 

44 56 

44 

x 2 - 12 6 

X 2 " 21*9 

P < 001 


(1*0) 

051) 

(93) 

(280) 

(248) (135) 

(1087) 

P < 005 

2 


44 

55 

27 

39 JO 

38 

X 2 - 14 

x 2 - 17-8 

P < 001 


(144) 


(64) 

(237) 

(284) (103) 

(977) 

P < 02 

3 + 

23 

33 

53 

18 

33 37 

29 

X 2 - 1* 4 

P < 001 

X 1 -31 2 

P < 001 


(162) 

(180) 

(62) 

(353) 

(428) (155) 

(1340) 

Tool 

32 

46 

56 

26 

39 48 


X 2 - 47-2 

P < 001 

X 2 - 76 0 

P < 001 


(555) 

(572) 

(255) 

(967) 

(1010) (439) 


•Test of significance of difference in 

% A or T by number of smoking parents : x 2 with 2 DF 



Table 4 

Percentages (total numbers) of children reporting appendicectomy by amount of smoking of each parent and 

by whether or not they also reported A or T 






Mothers 

NO. of cigarettes • day 





A or T 

Non-smoker 

/-J 


6-10 

// + 

Test of significance 


No 

15 

17 


21 

24 

X 2 - 8 7 

P < 05 



Ya 

(1951) 

064) 


(136) 

(87) 



24 

23 


25 

36 

m, 7-4 




(1028) 

am 


030) 

(106) 

P <10 



Total 

18 

20 


23 

31 

X 2 * 20*5 DF 

-3 



(2979) 

(482) 


(266) 

(193) 

P < 001 



Fathers 

No. of cigarettes a day 





AorT 

Non-smoker 

/-J 


6-W 

11-20 

21+ 

Apr or 

Test of significance 

No 

17 

13 


15 

18 

20 

cigars only 

12 

,2-7 2 

P >-20 

X* - 3 7 

P > 30 

Yes 

(1259) 

°I? 


<"£ 

°8> 

030 

26 

l, g' 


(530) 

(232) 


(249) 

(227) 

(145) 

(99) 

Total 

19 

. 17 


20 

23 

23 

16 

yf — in O DF — $ 


(1789) 

(584) 


(5*2) 

(450) 

(276) 

(259) 

P < 06 
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in Efiglish-speaking countries. In French medical 
practice* appendicectomy can be considered as an 
index of the incidence of acute abdominal conditions 
rather than appendicitis. In fact* since all doubtful 
cases are resolved in favour of appendicectomy* a 
perforated appendix is rarely seen here. The fact that 
more girls than boys reported appendicectomy 
accords with the preponderance of girls among older 
children with recurrent abdominal pain (Dodge* 
1976), 

The strong association between history of A or T 
and appendicectomy may have been due to several 
factors. There is* firstly, the possibility that some 
children answered positively (or negatively) to all 
three questions about operations; but the fact that 
appendicectomies showed a different demographic 
pattern than A or T tends to increase confidence in 
the validity of the self-reporting of operations by 
these schoolchildren. Then there is the positive 
association between social cliss and number of 
elective operations that has been found in the 
United States and Europe (Roos et aL, 1977; 
Wingerd and Sponzilli, 1977)j Furthermore* in¬ 
dependent of social class* there may be ‘operation 
prone* children, at the mercy of their parents* or 
family doctors’ predilections. On the other hand* 
some proportion of children presenting with acute 
abdominal conditions do in fact have upper 
respiratory infections (British Medical Journal, 
1976; Dodge, 1976; Jones, 1976). 

Secondly, how valid is information about parental! 
smoking provided by those aged 10 to 20, and how 
are present smoking habits related to those of 
perhaps 15 years ago at the time of the A or T? 
The proportions of children reporting both parents 
non-smokers (40%), one parent smoking (42%), 
and both parents smoking (18 %) were consistently 
the same for both sexes and for all age groups. 
Compared with a study of Paris policemen aged 
46 to 52 (Zalokar et aL, 1974), less smoking by 
fathers was reported* but compared with a study of 
pregnant women in Paris (Schwartz et aL, 1972), 
more smoking by mothers was reportedl Smoking 
by men in France is negatively related to social class 
and the proportion of men who stop smoking 
increases after the age of 45. By contrast, smoking 
by pregnant women is positively related to social class. 
Judging from the present study, maternal smoking 
may increase with age. It must be noted, however, 
that changes in parental smoking habits aftctjfthe 
epoch of A or T would lead to an underestirrumon 
of the relationship of these variables. 

More seriously, it is possible that the children who 
reported A or T or appendicectomy were more 
inclined to over-report parental smoking in spite of 
not knowing the purpose of the questionnaire. 


G. Said , J. Zalokar, J. Lellouch, and E. Patois 

(Bias can also occur in the opposite direction when 
parents are asked about their own smoking habits 
in conjunction with their children*^ symptoms). 
This was the reason for our question about 
appendicectomy; we thought a priori that it 
would not be associated with parental smoking. 

However, the weaker association between maternal 
smoking and appendicectomy, even if it is due to 
this type of bias, cannot explain the much stronger 
association between A or T and parental smoking 
which remained among children not reportmg 
appendicectomy. The most likely explanation for the 
association of appendicectomy with maternal 
smoking is that both increase with the rising socio¬ 
economic status of the family. Also* since 
appendicectomy is generally performed at a later 
age than A or T, it may be more closely related to 
present maternal smoking habits. 

Even so, social class cannot be considered an 
important intervening variable in the relationship 
between parental smokingfaod A or T, since, as we 
have noted above, the social class gradients of 
smoking habits for men and women hi France tend 

of each parent: are very significantly relatetf^to 
A or T in their children. 

Reprints from J. Zalokar, U. 169, Institut National! 
de la Santf et de la Recherche M6dicale, 16 bis, 
Avenue Paul Vaillant-Couturier, 94800 Villejuif,, 
France. • 
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Conditions" Acta Otolaryngol 386(Supplenent): 121-123, 1982. 

This study was designed to determine the influence of 
day-care attendance and housing condition on the frequency of otitis 
media in childhood. Six hundred and eighty-one children, aged 3 
to 4 years, were studied by taking somatic and social history, 
otological examination and tympanometry. The investigators found 
that earlier otitis media was 25% higher among children cared for 
outside home than among those cared for at home. Among, the children 
attending day-care, there was also a statistically significant 
higher number of flat tympanometric curves and adenoidectomies. 
There were also statistically significant more children living in 
flats who had otitis media than there were children from houses. 
The children living in flats had a significantly higher number of 
ademiodectomies, but there was no difference between the children 
living in flats or homes in the number of flat tympanometric curves. 
The analysis showed that there were no effects of parental smoking 
or social status on the frequency of otitis media, adenotomy or 
tympanometric findings. 
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Act* Otolaryngol, Suppl/386:) 131—123, 1982 


OTITIS MEDIA IN CHILDHOOD. SOCIO-MEDICAL ASPECTS WITH: SPECIAL 
REFERENCE TO DAY-CARE AND HOUSINO CONDITIONS 


Bent Vlnther, Ole Elbrond & Chr. Brahe Pedersen 

From the Deportment of Olorhlnotaryneoloty, Unhenlty Hotpltul of Aarhus, Denmark 


Abstract. In order to elucidate th* Influence of day- 
rare end touting condition on the frequency of 
otltit media. Ml children, 3—4 yeert old, were 
investigated 1 by taking somatic and social history, 
otological examination and tympanometry. 

At the time of Ihvettlgation 76% of the children 
were cared for outside their home and on* third 
was taken care of outside their home at th* age of 
J: months; 

Among; the children eared for outside home th* 
history of earlier otitis media was 23% higher than 
among those at home; at th* urn* time there were 
statistically significant more flat tympanometrlc curves 
and adenoldectomleti 

Regarding housing condition there were statistically 
significant more children with acute otltit media In 
flats than in houses, especially in newer concrete 
flats built after 1960, and there were significantly 
more adCnoldectomies In those flats. 

Tympanometry revealed no difference In respect to 
housing condition. 


With a view to the elucidation of the incidence 
of otitis media in childhood and the relation 
of this problem to social factors, 681 children 
all 3—4 years old from the Aarhus district 
were studied; 


METHOD 

The children studied were divided into four 
groups as shown in Table I. Of the series of 
681 children, 336 were girls and! 345 boys. 
The clinical study consisted in the taking of 
a thorough somatic and social history, in¬ 
cluding information on day-care and housing 
conditions and an otological examination in¬ 
cluding tympanometry. 

Concerning d*y-care condition the question 


asked focused on the time when the children 
first began to attend day-care nurseries, 
kindergarten or If they were eared! for by a 
baby minder In a family day-care home. Com 
earning housing'condition It was esked for If 
they lived In a flat or house, type of building 
material, number of room* and eonstruetlon 

yw. 


Table 1, Tht number 0 / children studied 
divided Into four groups 


No. 


Randomly saltcttd 

*17 

Houses 

Ilf 

Poor housing conditions 

m 

Goncmt apartmims 

142 

Total 

Ml 


RESULTS 

The frequency of children eared for outside 
their homes related to age IS shown In Fig. 1. 
After 3 months one third Is eared for outside 
home and at the age of 4 years 76 % It cared 
for outside home; 

Of the children eared for outside home: 
60 % started primarily at a baby minder while: 
40 % primarily atarted In day nursery or 
kindergarten. 

Among the children cared for outside home 
the history of earlier otitis media was 23 % 
higher than among those at home, respectively 
40% and 32 % (Fig. 2). Children who 
attended day-care outside home before the age 

Attt Ototeryneol tepeTST 
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Fig. 1. Survival curve demorutrstlng age for first 
day-car* outside home. 


•i* » 



Fig. 2 . Survival curve for first acuta otitis media 
related to: day-cars at home <x —x) and day<are 
outside home (o — o>. 


Tympanometry revealed that there were 
statistically algnificant (p < 0.05) more chil¬ 
dren with flat tympanometric curve* (Type B) 
among children attending daycare than among 
•-.children at home (Table II). 

*i,i. - 

' Table II. Tympanometric findings (no. of ears) 
related to type of day-care 


Outside home At Home 
N % N % 


Normal pressure 
(Type A curves) 

571 

59 

223 

65 

Pitt curves 
(Type B curves) 

14* 

15 

26 

t 

Negative pressure 
(Type C curves) 

252 

26 

93 

29 


Adenotomy la moat commonly performed 1 in 
patient* with chronic infection of the naso¬ 
pharynx. 14 % of the children attending day¬ 
care outside home bad undergone adenotomy 
versus only 7 % among the: home-cared 
children (difference statistically significant 

p <0.01). 

There vu statistically significant (p < 0.01) 
sex difference in the children who underwent 
adenotomy since there were only 30 girls 
venus 33 boys. 

According to housing, conditions there was 
statistically significant more children' with 
otitis media living in flats than in houses, and 
especially was there a higher otitis media fre¬ 
quency in flats built after I960 1 (Table 111*. 
The study revealed the same tendency fo* 
adenotomy (Table IV)i 

The tympanometric findings showed no 
difference in the occurence of secretory otlti< 
media In the four different housing conditions. 


of 6 months had statistically significant more 
otitis media than children at home (p < 0.05). 
There were more boys than girls with a 
history of earlier otitis media and there were 
statistically significant (p<0.05) more boys 
with ear discharge. 

Children with earlier otitis media had an 
average of 2.7 attacks each and 97 % of these 
were treated with penicillin. 


Act* Otoierynfoi Suppt 3*6 


Table 111. Number of 3—4 year aid childrct 
with previous otitis media classified in house r ■ 
flats built before and after I960 


Before I960 After 196 C 

N H N 


House* 21/62 

Flats 72/190 


34 

35 


78/237 x , 

87/187 <V 
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Table IV. Number of 3—4 year old children 
with previous adenoidectomy classified in 
houses/flats built before and after I960 

Before I960 After I960 

N % M % 


House* 3/59 5 16/237 7 

Flats 25/169 13 42/165 23 


Looking at the housing condition and type 
of day-care at the same time (Table V) you 
- find — as expected — that the best con¬ 
stellation with respect to low incidense of 
otitis media is care at home and living in an 
older house, and the worst is day-care outside 
home and living in a newly built flat 
The analysis shows that the social status 
and the smoking habits of the parents do not 
have any influency on the frequency of otitis 
media, adenotomy or the tympanometric 
findings. 

Table V. Number of 3—4 year old children 
with previous otitis media classified in houses/ 
flats and type of day-care 

Houses Flats 

N 4fc N % 


At home 23/88 26 32/64 36 

Outside home 76/211 36 127/293 43 


DISCUSSION 

Among the factors which have influence on 
the frequency of otitis media we have pointed 
out type of daycare and housing condition. 

The reason for a greater amount of mor¬ 
bidity, for children cared for outside home is 
presumably a consequence of higher frequency 
of upper respiratory infections in day-care 
centers (Strangert, 1976). 

The change in life style, where now more 
than' three third of all children are cared for 


outside home, is probably the reason why 
otitis media occurs earlier in life than before 
(Platt, 1957). 

Our statistical analysis has shown that die 
increased morbidity in newly built flats can 
not be explained from type of daycare, social 
status, smoking habits or sex. The four typet 
of housing conditions are also fully compar¬ 
able to the number of working hours the 
mother is spending outside home. It must 
therefore be assumed that the four groups of 
children are comparable and that the higher 
frequency of otitis media and adenotomy 
among children may be due to a factor in¬ 
herent in newly built flats. 

Of the flats built after 1960, 92% were 
constructed of concrete, versus only 9%' 
before 1960. The higher frequency of otitis 
media and adenotomy in younger children 
might be due to a change in indoor climate 
caused by increased insulation and/or change 
of building materials — our investigation has 
not clarified this question (WMO-Report, 
1979). 

The above observations on the importance 
of daycare and housing conditions on mor¬ 
bidity are to interesting that they should en¬ 
courage further research on the influence of 
indoor climate on health conditions — not 
least in children. 
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Kraemer, M.J., Richardson, M.A., Weiss, N.S., Furukawa, C.T., 
Shapiro, G.G., Pierson, W.E., Bieman, C.W. "Risk Factors for 
Persistent Middle-Ear Effusions: Otitis Media, Catarrh, Cigarette 
Smoke Exposure, and Atopy" Journal of the American Medical 
Association 249(8): 1022-1025, 1983. 

SUMMARY: To ascertain risk factors for persistent middle-ear 
effusions (PMEE), we interviewed the parents of two groups of 
children. The first consisted of 76 children with PMEE who were 
admitted to the hospital for tympanostromytube insertion. The 
second, a control group, consisted of 76 children admitted for 
other types of surgery, who were matched for age, sex, season, and 
surgical ward. Nearly all (97%) of the children admitted for 
insertion of tympanostomy tubes had one or more episodes of 
suppurative otitis media. Only 59% of the control children had 
previous ear infections. Frequent ear infections sharply increased 
the risk for persistent effusions. Catarrh, household cigarette 
smoke exposure, and atopy also occurred more frequently in children 
with PMEE. The risk for middle-ear effusions was greatest when 
these three factors were all present. The avoidance of daily 
exposure to domestic tobacco smoke and, if atopic, of specific 
allergens should be included in the medical treatment of children 
with PMEE. 
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Risk Factors for Persistent Middle-Ear Effusions 


Otitis Media, Catarrh, Cigarette Smoke Exposure, and Atopy 

•Michael J. Kraamar, MO; Mark A. Richardbon, MD; Nbol S. Waist* MD, DrPH; Ctitloo T. Furukawa. MD; 
Gail G. Shapiro* MD; William E. Piafson, MD; C. Warren Bierman, MD 


a To ascertain risk factors for persistant middle-ear effusions (PMEE), we 
Interviewed the parents of two groups of children. The first consisted of 76 
children with PMEE who were admitted to the hospital for tympanostomy- 
tuba Insertion. The second, a control group, consisted of 76 children 
admittedifor other types of surgery, who were matched for age* sax, season* 
end surgical ward. Nearly ell (07%) of tha children admitted for feieerUbn of 
tympanostomy tubes had one or mora epleodaa of suppurativa otitis media. 
Only 50% of the control children had previoua ear Infections. Frequent ear 
infections sharply Increased the risk lor persistent effusions. Catarrh* 
ihoiiashold dgaratta smoke exposure, and atopy also occurred wore 
frequently In children with PMEE* the risk for adddle-ear af fu sio ns wee 
^praatast when these three (actors were ell present. The avoidance off daffy 
^exposure to domestic tobacco smoke end, If atopic, off specific aHergene 
jphould be Included In the medical treatment off chtfdren with PMEE. 

{JAMA 1063;249:1022-1025) 


MIDDLE-EAR effusion* art common 
in children, particularly after a sup¬ 
purative middle-ear infection.^ Most 
effusions resolve after several weeks, 
but some persist relentlessly/* caus¬ 
ing hearing loss* and associated lan¬ 
guage, behavioral, and learning defi¬ 
cits.*" Each year in the United States, 
an estimated 1 million operations 
take place in which tympanostomy 
tubes are inserted for persistent mid¬ 
dle-ear effusions (PMEE)." 

Several factors may affect the fre¬ 
quency of middle+car disease: age, 11 * 
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•ex, 141 * season,* socioeconomic class; 1 * 
exposure to other children, 1 * 4 ca¬ 
tarrh,* 4 * positional! feeding stylet, 41 ' 
atopy," 1 ’ and a family history of ear 
disease.* In this study, we examined 
the association of these factors with 
the persistence of middle-ear effu¬ 
sions. 

METHODS 

The Research Committee and the Ho¬ 
man Rights Committee at the Children's 
Orthopedic Hospital and Medical Center, 
Seattle, reviewed and approved these pro¬ 
cedures. All parents gave informed con¬ 
sent before interview. 

Csss Seise lion 

From June through October 1681; two 
general pediatric otolaryngologists per¬ 
formed 96 bilateral myringotomy and 


tympanostomy-tube insertions (BMT) for 
PMEE Children were treated surgically if 
they had biUteral effusions (with pneu¬ 
matic otomicroscopy and tympanometry) 
that did not resolve after eight or more 
weeks of medical therapy, and which pro¬ 
duced a bearing loss of 25 dB or greater. 
These children were admitted to a short- 
stay ward at the Children's Orthopedic 
Hospital and Medical Center for surgery. 
Their parents were asked to participate in 
an interview about risk factors for ear 
disease. We interviewed 76 parents of the 
96 patients with PMEE. Of the 96 patients* 
families, two were excluded because they 
did not apeak English, and 18 could not be 
reached^ 

Control Soioctlon 

Twelve physicians (four general sur¬ 
geons, one urologist, one ophthalmologist, 
two dental surgeons, and four cardiolo¬ 
gists) allowed us to contact parents of 
their patients admitted during the same 
period to the same ahort-etay surgery 
ward. From this group of 202 children; 
control subjects were matched to PMEE 
cases by age (±1 year), sex, and Smooth of 
surgery. Hinety-fiv* patients were 
matched initially, but 14 could! not be 
contacted. Five interviews were excluded 
because of current middle-ear effusions or 
past ear surgery. 

Clinical Characteristics off 
Casas and Control Subjaets 

Twentyrone patietnr^with PMEE 
(27.6%) had previous biUteral tympanos¬ 
tomy-tube insertions (range, one to nine). 
Two patients with PMEE had Down's 
syndrome tad two had cerebral p*Uy. In 
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*Tha 7* control children, the reasons tor 
admission w trt inguinal hernia repair 
(30). cardiac catheterisation (17X biopsy or 
fortign-body removal (right), umbilical, 
epigastric or diaphragmatic hernia repair 
(six), orchiopexy (six), hydrocele repair 
(three), dental caries debridement (three), 
cystoscopy (one), esotropia repair (one), 
and proctosco p y (one). Down's syndrome 
occurred in only one control child who had 
cyanotic congenita] heart disease. No oth¬ 
er medical condition occurred more than 
once ia either group. 

Interview 

Parents were interviewed within eight 
weeks of the scheduled surgery for the 
following information: (!) rods) back¬ 
ground, (2) family six*, (8) health insur¬ 
ance status. (4) infant cars and finding 
practices, (5) household exposure to ciga¬ 
rette smoke, (6) frequency of suppurative 
otitis media (symptomatic ear infection 
treated with antibiotics), (7) frequency of 
catarrh (audible nasal breathing with rhi- 
aorrhea), (8) atopy (defined as one or more 
of the following disorders during the prt- 
ceding 12 months: se a son a l rhinitis [spring 
or summer sneezing, nasal itching, rhinor* 
rhea, and nasal congestion} asthma [ire- 
current wheezing. which improved with 
use of bronchodilators} eczema [recurrent 
pruritic dermatitis, which improved with 
topical steroid therapy]), (9) family histo¬ 
ry of atopy, and (10) family history of 
significant middle-ear disease (six or mors 
episodes of suppurative otitis media, or 
previous insertions of tympanostomy 
tubes). 


Analysis 

The likelihood of PMEE developing with 
a certain exposure was expressed as the 
relative risk and estimated using the Man¬ 
ta l-Haentzel method, standardizing for 
age (younger than 2 years, 2 years or 
older) and sex." Ninety-five percent confi¬ 
dence intervals for each relative risk esti¬ 
mate were derived using the method of 
Miettinenj* For some factors, the relative 
risk changed with increasing exposure. We 
used an extension of the Mantel-Ha rnts*l 
method* to test for a linear trend of 
changing relative risk. 


RESULTS 

Table 1 shows the frequency and 
relative risk for each of the interview 
variables. Patients and control sub¬ 
jects weresimilar in all socioeconom¬ 
ic and demographic categories. There 
were no significant differences in 
birth weight, early feeding patterns, 
the use of nighttime bottles, or daily 
exposure to other children.Exposure 
two or more household cigarette 
%oohors lucres—d the risk far PM£E 

JAMA. Fob 26, 1083—Vd 240. No. 0 
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nearly threefold. With household ex¬ 
posure to era ok# from more then 
three pocks of cigarettes per day, the 
risk increased fourfold. 

Nearly oil of the patients with 
PMEE had one or more previous 
episodes of suppurative otitis media. 
A significant trend of increasing rela¬ 
tive risk occurred with increasing 
frequency of otitis media. When the 
first episode of otitis media occurred 
at younger than 6 months of age, 
there was an apparent threefold risk 
for PMEE. However* if the age at the 
first episode of otitis was standard¬ 
ised for the total number of episodes, 
the relative risk was only 1.6 (95% 
confidence interval, 0.6 to 45). Thus, 
early otitis medis may increase the 
risk for more frequent episodes of 
suppurative otitis, but of itself does 
not significantly increase the risk for 
PMEE. A family history of ear dis- 


increased the risk less than 
twofold, but despite this modest ele¬ 
vation, families with three or more 
affected members occurred only in 
the PMEE group. 

Nasal congestion occurred more 
often, and was more persistent, in 
children with PMEE. With more per¬ 
sistent catarrh the risk increased 
from threefold to fivefold. AtOpie dis¬ 
eases occurred twice as often in chil¬ 
dren with PMEE. In those who 
required repeated tympanostomy- 
tube insertion, ten (48%) of 21 had 
atopic disease. The risk for PMEE 
increased nearly fourfold in children 
with persistent atopic symptoms. A 
family history of atopic disease did 
not increase the risk for PMEE. 

Table 2 shows the combined effects 
of nasal congestion, cigarette smoke 
exposure, and atopy. Nasal congestion 
alone elevated the nek nearly four¬ 
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fold. When cigarette smoke exposure 

ear atopy was added to nasal congeo- 
•tion, the risk tncrea*ed.TRrildrun with 
J® three factors were more than six 
fWmee as likely to manifest PMEE. 

COMMENT 

^Suppurative otitis media, catarrh, 
{household cigarette-smoke exposure, 
*nnd atopy are important risk factors 
,£for the development of PMEE. Ike 
>kk increases with more long t er m 
j^xponrt Several clinical and i labora¬ 
tory studies would substantiate the 
importance of these factors. Recur¬ 
rent infections can damage ciliary 
function and cause meUplmstic 
changes in middle-ear mucous 
glands* The altered mucosa secretes 
a thick, gluelike fluid, which is more 
likely to persist for long periods. 
Catarrh, which occurs more com¬ 
monly in children with abnormal 
middle-ear pressures, 1 " may reflect 
repeated nasal infections, nasal irri¬ 
tant reactions, or nasal allergy. Each 
of these conditions could cause muco¬ 
sal edema, hypersecretion, and abnor¬ 
mal ciliary function, which then 
results in obstruction or “dysfunc¬ 
tion" of the eustaehian tubes. Passive 
cigarette smoke exposure 
the frequency of nonailergic 
respiratory symptoms" end may 
aggravate respiratory allergist.* In 
heavily exposed children, catarrh 
from infection or allergies could 
become more persistent In children 
with atopic disease, allergic rhinitis is 
the likely cause of their increased risk 
of middle-ear effusions. Recent stud¬ 
ies in patients with allergies have 
shown that nasal challenges with spe¬ 
cific antigens can produce sustained 
abnormalities of eustaehian tube 
function." 

R e current ethis media, nasal ca¬ 
tarrh, cigarette smoke exposure, and 
Basel allergies chronically inflame 
j^the nasal and middle-ear cavities, 
causing persis te nt eustaehian tube 
* dysfu nct io n Middle-ear effusions will 
dear leu readily in heavily exposed 
children, which may eventually neces¬ 
sitate surgical drainage and insertion 
of tympanostomy tubes. For these 
children, n medical treatment plan 
/bbould include the elimination of 
tobacco s m ok e from the domestic 
environment end* if ITBpte disease is 
the control of specific envi- 
sllergens. 

Mttdl frE er Effusions—Kreemer M si 
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conditions of these patients were all 
maintained with placebo capsules for 
at least five to seven days during the 
withdrawal phase. WTnTe clear symp¬ 
toms of withdrawal were observed! no 
severe reactions (eg, seizures or psy¬ 
chotic reactions) occurred. In keeping 
with our findings, few instances of 
severe withdrawal 1 reactions associ¬ 
ated with termination of clinically 
accepted doses of benzodiazepines 
have been reported in the literature. 
In the case reports cited by Drs 
Bargmann and Wolfe, the observa¬ 
tions were made in uncontrolled con¬ 
ditions ini which other factors may 
have been responsible for the reac¬ 
tions noted. Ih light of the widespread 
use of the benzodiazepine compounds, 
it is striking that so few instances of 
extreme withdrawal symptoms have 
been reported. However, more re¬ 
search, conducted undter appropriate¬ 
ly controlled conditions, is needed to 
evaluate this issue. 

Drs Bargmann and Wolfe also raise 
questions about the efficacy of ben¬ 
zodiazepines in long-term use. Our 
recent report addresses this issue in 
only a preliminary manner. We are 
currently analyzing, for future public 
cation, data from our study that sup¬ 
port more directly the efficacy of 
long-term diazepam therapy. 

Kabl Rickels. MD 

Urwversrty o* 
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Risk Factors for Persistent 
Middle-Ear Effusions 

To the Editor — Kraemer et al l com¬ 
pared children with persistent mid¬ 
dle-ear effusion (PMEE) admitted to 
a hospital for tympanostomy tube 
insertion with children admitted for 
other types of surgery and matched to 
patients with PMEE by age, sex, 
season, and surgical ward! Parents 
were interviewed about children's 
household exposure to cigarette 
smoke, frequency of nasal congestion, 
and frequency of defined atopic symp¬ 
toms. The ratios of the proportions of 
children with PMEE to the propor¬ 
tions of children without PMEE in 
whom these factors were present 
were expressed as relative risks; 

When relative risks were calculated 
individually for nasal congestion, cig¬ 


arette smoke exposure (as measured 
by whether household residents re¬ 
portedly smoked more than 0.5 packs 
per day ), and atopy, nasal congestion 
was significantly different in children 
with and without PMEE, but ciga¬ 
rette smoke exposure and atopy were 
not. When risks were calculated for 
the three factors in pairs, exposure to 
cigarette smoke plus congestion and 
congestion plus atopy were signifi¬ 
cantly more frequently present in 
children with PMEE than in those 
without PMEE. Cigarette smoke ex¬ 
posure plus atopy could not be tested 
because of inadequate numbers of 
subjects. When all three factors were 
combined, the combination was sig¬ 
nificantly more frequent ini children 
with PMEE than in those without 
PMEE. 

Data derivable from the article’s 
Table 2 show that when the influence 
of nasal congestion is controlled in 
the analysis of the influence of expo¬ 
sure to smoking on PMEE, the chil¬ 
dren exposed to smoking and those 
not exposed differed; little in the 
proportion who had PMEE (Table). 

Similar calculations show that, 
within the congestion and no-conges- 
tion groups, the proportions of atopic 
and nonatopic children who had 
-PMEE were similar—74% and 68%, 
respectively, in those with congestion 
and 33% and 35%, respectively, in 
those without congestion. 

! Using other cutoff points and other 
measures of cigarette smoke exposure 
(Table 1), the authors found, in the 
small numbers of subjects with the 
highest levels of exposure, differences 
in relative risk between subjects with 
! and without PMEE that were of bor¬ 
derline statistical significance, but 
they did! not find a linear trend of 
increasing risk with increasing expo¬ 
sure. 

The authors interpreted the analy¬ 
ses they reported as indicating that 
nasal congestion, cigarette smoke ex¬ 
posure, and atopy were all “important 
risk factors.” We believe instead that 
the apparent associations between 
i cigarette smoke exposure and PMEE, 
and between atopy and PMEE are 
probably artifactual and resulted (1) 
fromicombining, in the Table 2 analy¬ 
ses, cigarette smoke exposure and 


atopy each with nasal congest inn 
which was strongly associated with 
PMEE, and 1 (2V from not having sepa. 
rated, in the Table 1 analyses, smuk*. 

I ing from nasal congestion, or atopv 
from nasal congestion. K 

We do not believe that evident 
presented by Kraemer et al. -estab¬ 
lishes either cigarette smoke expo¬ 
sure or atopy as risk factors fo- 
PMEE. 

KsmmCth D Root***, UQ 
Jack L Pa*aoi*e. MO 
Cha*l£S D Btyttrow. ^ 
Ur»*v*f**Ty at 

School erf MeOone 

V. Krwtner MJ. Richardson MA. Wei** NS. et an 
fketor* for persistent middle-ear elTuiions; Oritii Tit-va. 

I raiarrK. risrarette smoke exposure, and atopy JiM\ 
’*< 1 . 249 : 1022 - 1025 . 

In Reply.—The letter by Rogers et al 
details their objections to our analy¬ 
sis of the risk factors for persistent 
middle ear effusions. They claim that 
because household cigarette smoke 
exposure and an atopic history seem 
to be strongly related to nasal conges¬ 
tion, which in turn is strongly related 
to PMEE, the apparent associations 
of PMEE with cigarette smoke expo¬ 
sures and atopy are only artifactual. 
They support their assertion by 
noting that, when the data from 
Table 2 are adjusted for the presence 
of nasal congestion; there is then no 
! difference in the proportion of cases, 
and controls who were atopic or 
exposed to cigarette smoke. 

However, we believe that it is inap¬ 
propriate to control for nasal conges^ 
lion when assessing the risk for 
j PMEE associated with exposures to 
household cigarette smoke and with 
atopy. This is because of our feeling 
that nasal congestion should not be 
considered as, a confoundter in this 
instance but rather as a means by 
jl which the adverse effect of atopy or 
smoke inhalation on the development 
of PMEE is mediated. If nasal conges¬ 
tion is not a determinant of household 
cigarette exposure or atopy but is 
actually a consequence of their ac- 
1 tions, controlling for this variable 
will spuriously reduce the relative 
risk associated with cigarette smoke 
exposures and atopy by forcing cases 
and controls to be artificially similar 
with regard to these factors.’ 

Thus, we contend that our original 
analysis was correct and that the 
results of our study support trie 
hypothesis of an etioiogic roie 
atopy and cigarette smoke exposure 

in the development of PMEE. 

fcfcCHAfl J. 

N S WtiSSJ MO 

Seem# 

l! Greenland S, Neutra R:. Cdntrol of * 

? amedical n-chinuioey. J t "" 

I * ,rK*p 4 ' 

ucsf.edu/docs/xnnx0000 "*’ ' 


Association Between Smoke Exposure* Nasal Congestion, and PMEEs* 


Nasal Congestion Present 

Nasal Congestion Absent 

i 

PMEE (%) 

Control (%) 

PMEE (%) 

Control (%) 

Smoke exposure 

24 (73) 

9 (27) 

V4 (39) 

22 (61) 

No smoke exposure 

21 (68) 

10 (32) 

17, (33); 

35,(67) 


• PMEE indicates persistent miod-e^ear ertus»on 


^ ' 1R S(Mfee'? l hffps':^wWw.industrydocuments. 


| Original 

jFroble 
cf Po 

j Misconc 

.Thomas D. C 

• A surve 
w s underta 
wr.at extern 
: purposes of 
and I the Di* 
Anatomical 
is available 
despite the 
addition, it 
permanent 
indicate wh 
or the nur 
indicated 11 
donors. In 
> designated 
actual don< 
therefore b 
medium an 
| are not an 
I for transpi 
{JAMA 1 


I DURING ■ 
| great deal 
organ trar. 
ular, liver 
creased av 
ment prob 
least tern] 

I d; i. Pleas 
; oi childre: 

S 


transplan 
l receive th 
lability o: 
given day 
more cb 
t insplar 
P ttsbury 
j plant pre 

From the 
tecs. Seatte 
Reprint 
Research C 

3^:6* Of ^ 

{ 



2023380805 




2023380806 


Source: https://www.industrydocuments.ucsf.edu/docs/xnnxOOOO 







Black, Nick "The aetiology of glue ear-a case-control study" 
International Journal of Pediatric Otorhinolaryngology 9: 121- 

133, 1985. 


-j*r 


This case-control study was designed to investigate the 
possible causes of glue ear (otitis media) in childhood. One 
hundred and fifty cases with two matched controls each made up the 
study population. Five factors were found to increase the risk of 
a child's undergoing surgery for glue ear: 1) parental smoking; 
2) the child's mother being employed outside the home, but only if 
the father is employed in non-manual work; 3) attending pre-school 
day-care; 4) having an older sibling who had been diagnosed as 
suffering from glue ear; and 5) having been born locally. The 
author found that only one of these factors, parental smoking, 
appeared to be related to the actual development of glue ear. The 
other four factors were reportedly found to be related only to the 
chances of glue ear being detected in the child. 

The children studied in this investigation were aged 4-9 
years and had undergone a first operation for glue ear within the 
previous 30 months at the Radcliffe Infirmary in Oxford 1 and was a 
resident of Oxford. The parents of these children were interviewed 
to obtain data on their child's medical, birth, family and social 
histories. Each of the cases was matched with two controls. One 
control was a child matched on age and sex who had attended a 
follow-up outpatient appointment in the general surgical or 
orthoptic departments. The second control was a child matched on 
age and 1 sex from the same school class who was also the next child 
alphabetically of the same sex on the class roster. 
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Kay wards; gll* ear - etiology 


Summary 

A case-control study was carried out to investigate many of the proposed causes 
of glue ear in childhood. One hundred and fifty cases with two matched controls 
were found to be remarkably similar in nearly all medical and social aspects of their 
past and present lives, thus providing no support for many of the currently held 
views on the aetiology of glue ear. Of the 5 factors which were found to increase the 
risk of a child undergoing surgerj^fof'glye Siir;'only one of these is thought to* 1 be 
related to the development of the condition, ^rather, the chances of its 

det^i^TluV 4 otheri risk factors 

appear to influence the chance of gltie ear being detected, diagnosed and referred for 
surgical treatment • the child's mother being employed outside the home, but only if 
the father is employed in non-manual work (RR 3.0); attending pre-schoolday-care 
(RR 2.00); having an older sibling who had been diagnosed as suffering from glue 
ear (RR 1.84); and having been bom locally (in Oxfordshire) (RR.1,89). Possible 
explanations for these social and behavioural factors are discussed. 


Introduction 

Clue ear (also known as serous or secretory otitis media) is a condition in which 
non-purulent fluid accumulates in the middle ear causing some conductive deafness. 
Children with glue ear often also suffer from recurrent attacks of acute otitis media 
(AOM). Although it is a widely held view that AOM may lead to gliie ear (25.35}, 


Cor m pcr u irnct District Department of Community Medicine. Osfordshirc Health Authority; Manor. 
House. Headley Way. Heading**. Osford. OX3 9DZ. UK. 
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there is considerable evidence that gibe ear predisposes to AOM (17.23). Clue ear is 
currently the commonest reason for surgery' during childhood (4). the peak ages in 
the UK being 5-8 years of age. Although the condition has been recognised since at 
least the middle of the nineteenth century, there is no general agreement as to its 
cause. There have, over the past one hundred years or more, been many aetiologies! 
theories which have been extensively reviewed elsewhere. The large number of 
diverse factors that have been considered means that further investigation of this 
subject is well suited to a case-control study design. The study described 1 ! here 
attempts to examine many of the existing claims about aetiology, and to assess some 
previously unconsidered factors (6). 

Amongst the existing claims are those with some scientific support (living in a 
damp, humid climate (38.40); parental smoking (21); being first born in a family 
[14]); some of indeterminate status (overcrowding (9.16,27.39]: low socioeconomic 
status [14.27,36]; day care attendance (14.36,39); an allergic predisposition 
(7.12.14.18.28.39)); and some without support or as yet unevaluated (effects of 
heredity [10,39];'acute exanthemata (15.39); infant feeding (3.13.21130); air travel 
(22,29,41)). Hew areas of interest considered are family characteristics (such as 
parental ages and work status; sexes of siblings): educational achievement of 
parents; ante-natal and delivery events; exposure to vaccines and X-rays; and! 
contact with animals. 

There are 3 other factors which have been suggested, the investigation of which is 
not suited to a case-control study design. These are air pollution (9,15); as a 
consequence of the misuse of antibiotics for AOM (2,10.22,43,44); and the failure to 
perform sufficient adenotonsillectomies in children (11.20.24127.29.31.43); Studies 
which have considered these theories have failed to provide any support for them (6). 


Method 

Study design 

Between May 1981 and October 1982. the parents of each child aged 4-9 years 
who had undergone its first operation for glue ear within the previous 30 months in 
the ENT department Radcliffe Infirmary. Oxford and was resident in Oxfordshire, 
were interviewed and asked! about theij child's medical, birth, family and social 
histories. For each case two controls were selected-the ‘hospital' control from 
children attending a follow-up outpatient appointment in the general surgical! or 
orthoptic departments (Table 1) and the ‘home’ control from the same school class 
(the next child alphabetically, of the same sex). The controls matched the cases with 
respect to sex and age (hospital controls within 6 months: home controls within 12 
months); The parents of cases and hospital controls were interviewed, using a 
structured questionnaire, by the author in the respective outpatient departments. 
Parents of home controls were interviewed by one or other of two research 
interviewers in the controls’ own homes. 

Surgery for glue ear was defined as myringotomy (with or without insertion of 
tympanostomy tubes) with or without adenoidectomy. The contents of the middle-ear 


Source: https://www.industrydocuments.ucsf.edu/docs/xnnx0000 


2023380809 



1 


123 


TABLE I 

DIAGNOSES IN ISO MATCHED HOSPITAL CONTROLS 


Strabismus 

5? 

UrxJescended testes Jk hydrocock 

20 

Amblyopia 

7 

Phimosis 

n 

HypermetropU/Myopia 

6 

Abdbmioal hernias * 

9 

Reduced visual acuity 

6 

G.liTi/G.U. condition* 

6 

Refraction errors 

6 

Cysu. pilonidal sinus 

5 

Ptosis 

l 

55 

Others 

ID 

67 


on operation were noted as ‘dry*, ‘serous fluid r or ‘glue*. Children with cleft-palate 
were excluded as this condition has beendearly shown to be associated with glue ear 
133). 

Sub/ecu , 

The parents of only one potential case and 3 potential hospital controls declined 
to participate due to lack of time for the interview. The parents of potential home 
controls were approached for 146 of the cases (4 of the cases having left the District 
by that time). Of these, 13 (9%) declined to participate. A second potential control 
was successfully recruited in theseiinstances. In two instances the potential home 
control's GP refused permission for inclusion in the study and another child from 
the same school dkss was obtained. Of the 146 controls finally identified and 
interviewed, four were withdrawn from the analysis as they had 1 undergone surgery 
for glue ear. 

The hospital controls were selected so that they would be comparable with cases 
as regards factors affecting health service usage, and the home controls for factors 
affecting accessibility and availability of services. Thus, if the frequency of a factor 
differs between cases and both sets of controls, this suggests the factor is specifically 
related to children undergoing surgery for glue ear. On the other hand, if the 
difference is only between cases and home controls (with no difference between 
cases and hospital controls), this suggests the factor is associated with children 
undergoing hospital care in general (and not specifically related to children with glue 
ear). 

StaiuricaJ methods 

The results are first presented as simple contingency tables that take no account 
of the matched design of the study. The two control groups are displayed separately 
because of the different selective biases operating on each. In addition, data 
obtained about the home controls are subject to information bias arising from the 
different interviewer and interview situation. Risk ratios for all variables were 
estimated (unmatched ratio of cross-products) and their significance tested (by 
computing a x 2 value); Statistically significant variables {P < 0.05) were further 
examined to take account of possible confounding (using the Mantel-Haenszel 
method of stratification). The original data concerning these variables were re- 
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analysed taking into account the matched study design. 95% confidence limits and 
significance testing (McNemar Test) for matched relative risks were computed. 


Results 

The respondents were mostly mothers (82%); of the remainder 5-6% were fathers. 
11% were both parents, and 1% other relatives. There was no difference in this 
respect between cases and controls. 

Of the 150 cases. 51 (34%) were aged 4 years-5 years 11 months: 69 (46%) 6 
years-7 years 11 months; and 30 (20%) 8 years-9 years 11 months; 88 (59%) were 
male and 62 (41%) female. The age and sex distribution qf this sample is similar to 
that for cases in the whole of Oxford Region (1975-1980). The same was true of the 
social class distribution (as determined by the father's occupation at the time of 
birth of the case). 

Parents and siblings 

The mean ages of both the fathers and the mothers of cases were similar to those 

TABLE it 

FAMILY MEMBERSHIP AND STRUCTURE OF CASES AND CONTROLS 



Cases 

Hospital 

controls 

Home 

controls 

Parents' ages—Father * 

36.5*0.5 

36.4*0.6 

36.6*0.5 

(mean * S.E.M,)-Mother 

32.5*0.4 

317*04 

33.5*0.4 


No. {%) 

No. <*) 

No, (4) 

Parental relationship •• 

Together 

143 (96) 

135(90) 

130(91) 

Separated 

7 (4) 

15(10) 

12 (9) 

Number of children 

1 

9 <6» 

IS (12) 

9 16) 

2 

MIX.) 

SO (53) 

82(58) 

3 

40(27) 

39 (26) 

33(23) 

4 or more 

non 

13 (9) 

18(13) 

Bmh order of subject 

1 

63(42) 

69(461 

58(41) 

2 

67(45) 

57(38) 

55(391 

3 and subs. 

20(13) 

24(16) 

29(20) 

Sex of older siblings 

Male 

62(56) 

32 (47| 

59(48) 

Female 

49(44) 

59 (53» 

63 r$2) 


N.B. Differences not significant (f < 0.05} unless indicated. 

• The term ’father* is used to designate the male head of household and includes stepfather, and) 
mother*! common-law husband 

•• The term 'together* describes all instances <9 the subject having always lived with the same two adults 
(including subject* adopted at a young age). ’Separated* includes all others te g) single parent families, 
step-parents etc. 
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TABLE Ill .. 

PARENTS 1 PAST AND PRESENT OCCUPATIONS'*’ AND COMBINATIONS OP PARENTAL 
WORKING STATUSES 

NM. non-itumul (Registrar General S.C.1. Il.HIN): M. manual (R.G.S C HIM. IV.V) 


1 

1 

No. <%) of 

cue* 

No.(%)of 

hospital 

controls 

No. (!>of 

home 

controls 

Occupation at birth of subject 




1 Father -NM 

60 (41) 

68(46) 

65(48) 

: -m 

85(59) 

79(54) 

70(52) 


Parental work combinations 

Father (NM) -mother working 

33(561* 

23(37) 

42(60) 

-mother not working 

26(44) 

40(63) 

21(40) 

(M) -mother working 

37 (47) 

37 (49) 

33(49) 

-mother not working 

42(531 * 

39(51) 

35(51) 


N.B. Differences not sagnificaftt < F < 0.05) unless indicated. 
• F < 0.03 (comparison with hospital controls only) 


of the parents of both sets of controls (Table II). A higher proportion of the okfcr 
siblings of cases were male (though (his was not statistically significant (n.s.)) and for 
all other measures of family structure only slight differences were observed. The 
length of parental full-time education and educational qualifications were remarks 
bly similar between the 3 groups. 

There was no significant difference between the proportions of fathers engaged in 
manual occupations (Table III). However, mothers of cases with work outside the 
home tended to be engaged in non-manual rather than manual work compared with 
the mothers of both controls. Any association with the working status of mothers 
was confined to the wives of non-manual men. and then only when compared with 
hospital controls (P < 0.05). 

* 

Preconception, pregnancy and perinatal events 

Fewer of the parents of cases had used contraception during the year preceding 
the subjects conception, though this diff* *nce was not significant. Apart from this 
observation, the preconception period for the 3 groups were similar. No differences 
were observed for antenatal events (raised B.P.. anaemia, antepartum haemorrhage, 
influenza, rubella). Exposure during pregnancy to both medical factors (scans, drugs. 
X-rays and amniocentesis) and non-medical factors (smoking, food fads) was 
similar. Data on the plice of delivery, type of delivery, gestation, birth-weight and 
admission to a special care baby unit were also similar for the 3 groups. Proportions 
of infants breast-fed and the duration of breast feeding showed little difference. 

Childhood medical history and exposure to medical procedures 

There were no significant differences between the groups in the proportion with a 
history of allergic manifestations or having contracted the common infectious 
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table iv 

CHILDHOOD HISTORY OF ALLERGY. INFECTIOUS DISEASES AND EXPOSURE TO VAC¬ 
CINES. X-RAYS AND DAY-CARE 



No. (ft) of 

cases 

No. (ft) of i 

hospital 

controls 

No (ft) of 

home 

controls 

Allergic conditions 

Infantile eczema 

13 00) 

18(12) 

19(13) 


Hav fever 

13(10) 

14 (9) 

1501) 

Asthma 

7 (5) 

4 (3) 

3 (2li 


Sensitivity to food/drugs 

23(15) 

17(11) 

16(11); 

Infectious diseases 

Measles 

34(23) 

39(26) 

28 (20) 


Mumps 

57(39) 

52(35) 

55(39) 


Chicfcempox 

•0(54) 

74(50) 

96(61) 


Rubella 

45(30) 

31(34) 

36(25) 


Whooping cough 

11 (7) 

16<11) 

14(10) 


Immunizations 

All routine schedule 

93(63) 

82(55) 

92(65) 

Pertussis 

107(71) 

92(61) 

105(74) 


Measles 

136(91) 

135(90) 

125(88) 


Additional non-schedule 1 

10 (7) 

11 (7) 

10 (7 ) 


X-ray exposure 

Dental 

11 (7) 

13 (9) 

N.A. * 


Head and neck 

21 (l<> 

2305) 

2103) 

Daycare attendance 3 

nil or low 

20(13) 

35(23) 

2608) 


medium/high 

130(87)* 

115(77) 

116(82) 



N.B. Difference! not si|nificaM (F < 0.03) unless indicated. 

• P < 0.03 (only compared with hospital control), 

' Additional tetanus. BCG. smallpox. TAB. cholera. 

5 Day-care - (av. No. of hours per week x No. of months attended). 


diseases of childhood (Table 1 V)j Exposure to the routine immunizations and to 
X-rays was also similar in the three groups. Comparison of the amount of pre-school 
day-care attendance showed cases had attended more than controls ( P <0.05 when 
compared with hospital controls). 


ENT histories of parents and siblings 

Parental history of having undergone tonsil and/or adenoid' surgery showed 1 
remarkable similarity between the groups, with the proportion of: mothers consider¬ 
ably higher than fathers (Table V). A higher proportion of the siblings of controls 
had a history of recurrent acute otitis media and recurrent tonsillitis (P <0.05). In 
addition, if older siblings only are considered, a higher proportion of those of cases 
had a history of glue ear. The older sibling of cases with glue ear were more likely to 
have been referred to ENT departments and treated surgically, than the older 
siblings of controls, though this difference did not achieve statistical significance. 
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TABLE V 

ENT HISTORIES OF PARENTS AND SIBLINGS 



No. (5 ) of 

cases 

No. ( 5 ) of 

hospital 

controls 

No. (%) of 

home 

controls 

Parental history of T» and As 1 

Father 

40(28) 

40 (29) 

38(27) 

MPther 

62 M2) 

60<40) 

50(36) 

Sibling history ofiENT problems 

(n-210) 

(n - 208) 

(n - 21V) 

Recurrent A.O M. : 

42(20)* 

62 <301 

7.2(34) 

Recurrent tonsillitis 

30 (14 ) • 

45(221 

41(19) 

Glue car 

26(12) 

16' (St 

17 (8) 

Sibling treatment for glue ear 

(in • 26 ) 

(n • 16) 

(n • 17) 

Referral to ENTi 

22C*5) 

12(75) 

12(70) 

Surgery 

19(73) 

9(56) 

10(59) 

Older siblings history of ENT 

problems 

(n - 84) 

(n • 8V) 

(n • 84) 

Recurrent A.O.M. 

19(23)* 

31 (38) 

33(39) 

Recurrent tonsillitis 

19(23)* 

34(42) 

29(35) 

Glue ear 

l»(23)i** 

8 (10) 

14(17) 

Older ablings treatment for glue ear 

(n • 10) 

(n -») 

(n *14) 

Referral to ENT 

11(95) 

5(63) 

9(64) 

Surgery 

. 16(84) 

5 (63) 

• (57) 


S B. Differences noi significant (F < 0.05) unless indicated! 

• F < 0.05 (compared with hospital and home conuols). 

•* F < 0.05 (compared with hospital control only). 

1 Tonsillectomy and adenoidectomy. 

: Acute otitis media. 

Home environment 

Most aspects of housing conditions showed great similarity. These included the 
type and! age of the accommodation, the occupying basis (owned, rentedl tied), 
density of occupation and the basic amenities (bath/shower, washing machine, 
telephone, refrigerator). The exception to this was that a higher proportion of case 


TABLE VI 

FAMILY MOBILITY DURING SUBJECTS LIFETIME 



No. (5) of 

cases 

No (5) of 
hospital i 
controls 

No. (15) iof 

home 

controls 


Residence ai time of subject s birth 
Oxfordshire 

123(*2>* 

107(H) 

106(75) 


Elsewhere 

27(1*) 

4?(29)i 

36(25) 



N.B. Differences not significant (F < 005) unless indicated! 
• F < 0.05 (only compared with hospital controls). 
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families reported using an 'unsealed' heating system* that is. a system that emits the 
products of combustion (open Tires, gas fires, paraffin stovesH/• < 0.05). 

A higher proportion of the families of cases were already living in Oxfordshire 
when the subject was bom. than was true for the controls ( P < 0.05) (Table: VI). 
Other measures of geographical mobility showed no difference. Other factors 
examined which also showed no difference included air travel by the subjects, 
possession of pets, and regular contact or close proximity to farm animals. 

Smoking habits of household members 

The present smoking status of The parents (smoker, ex-smoker, never-smoked) 
showed a small and insignificant difference between cases and controls. A smoking 
rate was calculated based on the number of years of the subjects life: that the 
household member had smoked for. and the daily number of cigarettes smoked (Or 
cigarette equivalent in the case of cigar and pipe smokers). This revealed that: a 
slightly higher proportion of cases had been exposed to medium/high levels of 
smoking than had controls, but this difference failed to achieve statistical signifi¬ 
cance. 

Confounding and matched analysis 

The relative risks (RR) for all variables included in Tables II-VI were estimated 
by comparison with hospital controls and with home controls. For all but one 
variable the R.R. based on comparison with the hospital control was similar to that 
based on comparison with the home control (ithe exception was the effect of the 
mother working outside the home). Variables with RRs which proved to be statisti¬ 
cally significant (f< 0.05). plus that for parental smoking habits, are shown in 
Table VII. These variables were further examined for evidence of confounding. The 


TABLE VII 

RELATIVE RISKS OF CLUE EAR BASED ON UNMATCHED COMPARISON WITH HOSPITAL 
CONTROLS '. AND HOME CONTROLS * 


Variable 

R.R.- 

R.R: * 

Working mother 

1.41. 

0.89 

with N.M. father 

2.16 • 

0.85 

Day-care attendance 

medium/high 

2 .00- 

1 47 

Siblings with glue car 

older siblings only 

2.54* 

181 

Smoking rate 

household 

1 45 

1.28 

Residence 

bom in Often 

1.86 ' 

1.52 

Unsealed heating system 

i 59 * 

1.59 • 


N.B. Differences not bignificani (P < 0.05) unless indicated. 
• P < 0.05. 
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TABLE VIII 

RELATIVE RISKS OF GLUE EAR BASED ON MATCHED COMPARISON WITH HOSPITAL 
CONTROLS *. AND HOME CONTROLS * 


Variable 

R-R-* 

95? eonf. 
limit* 

mt* 

955 conf. 
limits 

Working mother 

1l36 

- 

0:94 

- 

with iN'M. father 

3.00 • 

1.15-7.80 

0.89 

- 

Day-care attendance 

<med/high» 

xoo* 

1.13-3.53 

1.50 

- 

Older siblings with 

glue ear 

1,84 • 

1.01-3.37 

1.64* 

1.06-2.55 

Smoking rate 

household 

1.64* 

1.03-2.61 

1 .52 • 

1.06-2.21 

Residence 

bom in Oxon 

1.19* 

1.11-321 

IlSS • 

1.07-3,29 


N.B. Relative risks not significant (P < 0.05) unless indicated. 
• P < 0.05: * P < 0.02; (McNemar test). 


only factor for which the estimate of RR was the result of confounding was unsealed 
heating (when parental smoking and birth in Oxfordshire were taken into account). 

The other variables were re-examined by matched-pair analysis (Table VIII). 
This revealed similar findings to those from unmatched analysis (Tablb VII) for 
cases and both sets of controls, apart from parental smoking, for which the RR 
became significant on matched analysis. The data were further analysed on the basis 
of the contents of the middle-ear as found at operation. Of the ISO cases, 106 were 
found to have thick mucoid 'glue' in at least one ear. whilst the remaining 44 had 
either thin serous Quid or no fluid at all. Estimates of relative risk hased on matched 
analysis of only those with 'glue' revealed similar findings to analysis of the 
complete series. 


Discussion 


The main methodological problem encountered was the selection of controls. 
There was no ideal group of hospital patients from which to choose—those selected 
were the most appropriate available. As regards home controls, possible bias arising 
from different interviewers in a different setting from cases and hospital'controls is 
considered to have had only an insignificant effect. This can be judged by the 
similarity of the relative risks obtained by comparison with each set of controls. 

The size of this study means that risk factors present in 505 of controls would 
have a 905 chance of being detected if the relative risk associated with them was at 
least 2.0. However, the relative risk would have to be at least 3.5 if the factor was 
present in only 5% of controls. Negative findings must be interpreted in this context. 
The most striking rinding was the similarity between cases and controls, or. to put it 
another way, how remarkably ordinary children with glue ear appeared’to be in 
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nearly all aspects of their past and present Jives. There were, however, a few 
exceptions. 

(a) Climate 

Evidence for the effect of humidity and altitude is difficult to obtain in a localised 
study of this design. Oxfordshire has a local repuution as having a high prevalence 
of glue ear attributed to the effect of the Thames Valley, and indeed, cases were 
found to be associated with having been born in Oxfordshire (RR 1.89: P < 0.02). 
While local climatic conditions could be responsible for such a> finding. many other 
environmental factors could also be implicated: 

(b) Socio-economic conditions 

Previous studies of the influence of social class have failed to demonstrate any 
association with glue ear (27.34.36.39.42). This was true of this study. There is. 
however, no reference in the literature to the influence of mothers working outside 
the home, a factor that appeared :o be associated with glue ear (Table VIII), 
compared to hospital controls, if the father was employed in non-manual work (RR 
3.0; P < 0.05). However, this association with mother's employment status was not 
observed in comparison with home controls. There are 3 possible explanations for 
this difference-the association is due to chance; the risk estimate fromthe Hospital 
control analysis may reflect a relative ‘lack' of occupation outside the home for 
control mothers rather than an ‘excess' for case mothers: or. information bias 
associated with the home interview may have led to ‘over-recording' of maternal 
occupations by the mothers of home controls. It is not apparent from the data which 
of these explanations is correct. The only related information, on parental education, 
showed no associations with glue ear in the child: 

A possible explanation for the association between glue ear and maternal employ¬ 
ment status, where the father is employed in non-manual work, may be the family's 
attitude to the mother working. Wives of non-manual husbands are perhaps less 
likely to work for primarily financial reasons than the wives of manual men. 
Working for other reasons (e.g. career oriented; psychological benefits of getting out' 
of the home) may be associated with attitudes to health and illness that differ from 
the attitudes of non-manual families in which the mother does not work. In turn 
these attitudes may be associated with tl detection of glue ear and obtaining 
surgical treatment. In other words, the risk associated with mothers working may be 
explained in terms of health behaviour, rather than in terms of disease aetiology. 
Investigation of the effect of housing conditions has produced 1 conflicting results in 
the past (9,15.16,39). There was no clear evidence of housing conditions influencing 
the occurrence of glue ear in this study. 


(c) Family history 

It is difficult to obtain reliable information on the history of glue ear in parents 
due to the frequent changes of name the condition has undergone. If parents had 
suffered from glue ear. severely enough to necessitate surgery, then they would, on 
average, have been treated in the 1940s. At this time surgical'treatment would have 
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involved adeno-tonsillectomy. There was no difference in ihe history of this oper¬ 
ation between case and control parents (Table V). 

The siblings of cases were more likely to have been diagnosed as suffering from 
glue ear than the siblings of controls (RR 1.84:: P < 0.05). Conversely, a history of 
recurrent acute otitis media (AOM) was commoner in the siblings of controls. If 
these two middle-ear conditions are considered together, then any association 
between middle-ear disease in siblings and glue ear in the subject disappears (RR 
0.77). Whilst not all children with a history of recurrent AOM have glue ear. the 
clinical distinction between the two is often not clear I17.23i25.35). The initial 
diagnosis of glue ear is usually made by a General Practitioner, who. in negotiation 
with the parents, decides whether or not to refer the child i for specialist attention. 
With over 200 GPs referring to the ENT department in this study, it would be 
expected that a wide range of indications for referral were being practiced. In this 
way. a child with a sibling with glue ear would be more likely to also be diagnosed as 
gltie ear (rather, than recurrent AOM) than a child without a ‘glue ear' sibling 
(assuming all children from the same family attend the same GP with the same 
parents). This is supported by the finding that siblings of cases diagnosed as having 
glue ear are more likely to be referred to ENT care and be managed 1 surgically than 
siblings of controls (Table V). 

The risk associated with a sibling with glue ear therefore appears to be a product 
of the behaviour of parents and health care professionals, rather than any ‘true* 
hereditary effect, though this requires further investigation. This is consistent with 
the only recently published study which has examined this factor (39). 

(d) Subjects medical history- 

bio association was found between any aspects of the subject's past medical 

history and the occurrence of gltie ear. These aspects included infant feeding, 

common infectious diseases and allergic conditions. This study confirms the findings 

of several others that demonstrated the proportion of glue ear cases with a history of 

allergy was similar to the prevailing frequency in the general population (8,19.26.38). 

* 

(e) Behaviour 

A significant association was found (RR 1.64; P < 0.05) between glue ear and lb$ 
smoking habits of all household members throughout the subject's life. This analysis 
assumes a constant level of exposure to smoke throughout the subject's life. Further 
study would be required to determine whether or not the risk of smoke is associated 
with any particular stage of childhood. This finding is consistent with a recent study 
in the USA (21) and other evidence about the hazards of passive smoking (l). 

The reported risks of exposure to pre-school day-care have been conflicting 
(3.14.39). This study suggests day-care attendance is a risk (RR 2.00; P <(h02), 
though the mechanism is unclear. Day-care may increase the likelihood of a child 
acquiring a middle-ear infection and subsequently being examined for evidence of 
glue ear. or the day-care staff may oe on the lookout for evidence of glue ear and 
proceed to alert unsuspecting parents. 

in conclusion, while this study has failed to substantiate the role of magy 
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biological factors in the aetiology of glue ear (with the exception of tobacco smoke), 
it has suggested that social and behavioural factors may be at least as. if not more, 
important in determining which children are detected, diagnosed and ireaied surgi- 
caily for glue ear. The influence of such factors requires further investigation to 
support such a claim. 
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Moorhead, Robert "Passive smoking and young children's health" 
Australian Family Physician 14(10): 1058-1062, 1985. 

This article is based on a general practice study. The 
aim of this study was to determine whether the children of smoking 
parents 1 in this population have different morbidity patterns in 
their visits to a general practitioner. The eighteen month 
investigation examined the families of 170 children from 0-5 years 
of age. Families were matched for age, sex, social class and size. 
The author reports that the smoking group children "attended more 
frequently, had more diagnoses per consultation and spent more 
days in hospital" than the non-smoking group children. The diseases 
that were reportedly associated with parental smoking in this study 
were otitis media, upper and lower respiratory disease, 
conjunctivitis, infectious disease and accidents. There were 
several conditions which were found not to be associated with 
parental smoking in this study such as croup, skin disease, rubella, 
and modified pertusis. 
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SPECIAL FEATURE ■ 



Robert Moorhead 


Recent international studies have 
been documented which suggest a 
link between passive smoking end 
disease in young children They 
include studies of passive smoking 
and its relationship to pneumonia 
and bronchitis,' 1 respiratory 
disease, 3 restricted activity due to 
acute respiratory disease * 
increased winter admissions* and 
increased visits to doctors * This 
article is based on a general 
practice study in this area . 


7 "he aim of this study was to see if 
I childrens! smoking parents have 
different morbidity patterns in their 
visits to a general practitioner The 24 
categories of health problems studied 
are as follows: 

Total consultations 

Total diagnoses (ail diagnoses were 

by encounter) 

Winter consultations 
Spring consultations 
Summer consultations 
Autumn consultations 
Respiratory diagnoses 
Preventive classification diagnosis 
Nervous and sense organ diag¬ 
noses 

Skin diagnoses 
Trauma diagnoses 



Robert G Moorhead. MB, BS. FftACGP. 
OCM, is mi solo general practice in 
Kambah, near Canberra' and has an 
ongoing i interest in general practice 
research. 


Upper respiratory tract infection 
and pharyngitis 
'Tonsillitis diagnoses 
Wheezing — patient initiated diag¬ 
noses 

Wheezing — total diagnoses 
Vaccinations 
Gastroenteritis diagnoses 
Rubella diagnoses 
Scarlet fever diagnoses 
modified pertussis diagnoses 
Conjunctivitis diagnoses 
Otitis media diagnoses 
Hospital admission — number of 
days 

Infectious disease diagnoses. 

The study began on 1 January 1979 
and ran for 18 months. Regular attend¬ 
ee of the authors practice were 
selected because some families used 
more than one docton This ensured 
that subsequent morbidity was being 
presented to the recorder only. All 
practice records were studied and 
families were selected* with married 
parents (under 45 years of agek in 
which every member had attended the 
practice at least once in the past two 
years. From this group of families 170 
children^ from newborn to the age of 
five years, were identified. Their 
parents’ smoking habits had been 
recorded previously andlthe children 
were divided into two groups: one or 
both parents smoking; or neither 
smoking. 

Families were matched for age, sex, 
social class 7 and size (greater than 
two, or two or less children) using 
punch cards. As with all matching 
procedures, not alt children could be 
matched so the study started with 106 
children — 53 in each group. This was 
a non randomised! cohort study. 

The morbidity recorded fulfilled the 
definitions in the International Classi¬ 
fication of Health Problems in Primary 
Care (ICHPPC):* The diagnoses were 
studied according to age group. 

The practice after hours work is 
performed by a locum service run by 
the principal and a written report was 
available on such diagnoses. All In¬ 


patient hospital records for patients Ini 
this survey were studied by the author 
and the number of days in hospital 
recorded. Home visits; after hours 
visits and consultations were included 
in the survey. 

There were two outcomes measured 
in the study One was the chi-square 
on the 24 Items of morbidity for both 
groups, which was calculated by com¬ 
puter. The other was the mean of the 
diagnoses for the smoking and non 
smoking group. 


The smoking group children at¬ 
tended more frequently, had more 
diagnoses per consultation and 
spent more days in hospital. 


Table 1 shows the common diag¬ 
noses for the two groups and the 
predominance in the smokingi group 
for certain diagnoses. In Table 2 less 
common diagnoses and other health 
problems are recorded. There was a 
similar finding for total wheezing (init¬ 
ial and doctor requested follow up). 

Days in ACT hospitals were defined as 
the calendar difference between dates 
of admission and final discharge, 
midnight to midnight.* The mean of the 
number of days spent in hospital by 
those in the smoking group was nearly 
double that of those ih the non strok¬ 
ing group. It is interesting that wiore 
vaccinations were performed for the 
smoking group. 

Not everyrubric studied produced a 
greater number of diagnoses for the 
children of smoking parents, For ex¬ 
ample there were 27 diagnoses of fO 
croup and 16 of these occurred in the 
non smoking group. Skin disease xj 
results were similar, 24 to 39, as were rj 
those of rubella and modified pertus- 
sis, No child in the survey died but a 
baby born to a family whose sibling ® 
was In the study died from Sudden © 
Infant Death Syndrome. Both parents Q0 
of this baby smoked. w 

Using chi square* all the data for the 
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-OIMaaaAiaaltti problem 

Parents) 

Parents 

; 

smoking 

non smoking « 

I winter consultations 

172 

138 • 

• Spring consultations 

- 107 

82 

Summer consultations 

48?" 

45 

Autumn consultations 

71' 

39 . 

Respiratory diagnoses 

218 

•IS* 

Nervous end sense 

104 

83 

infectious disease 

68 

34 -1 

Preventive 

40 

28 

URH, pharyngitis 

125 

95 

! Otitis media 

80 

40 

Gastroenteritis 

37 

17 

Total diagnoses 

502 

372 

Total consultations 

396 

308 
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Disesse/heaith problem * 

Parentya) 

smoking 

Parents * 

non smoking 

Days in ACT hospitals 

. ea 

4K 

Wheezing on auscultation 


. .■ 

(total) 

45 

32 

Wheezing on auscultation 


1 ' 

(initial) 

28 

V 17 

Vaccinations r. V T 

39,*'.;' 

- 20 

Conjunctivitis 

15 r 

7 

Trauma 

13 

9 

Tonsillitis ». £ 

9 - 

6* 

Scarlet fever " 

. 0 *- ■* 

2 . *i 


ACT: Australian Capital Territory 


UHT1: upper respiratory tract infection 

24 categories were studied—there 
were 2,243 observations for the smok¬ 
ing group andi 1,614 for the non 
smoking. Chi square equalled 36.34 
with 24 degrees of freedom and the 
probability level (p) equals 0.0509, 
which is almost significant at the five 
per cent level. However, there were five 
cells with expected frequencies less 
than five (these were for both groups 
in rubella, the non smoking group in 
scarlet fever and both groups in modi" 
tied pertussis): If these rows are 
omitted chi square equals 34.91 with 
22 degrees of freedom and p equals 
0.0396 which is significant at the five 


per cent level. If the rows were com¬ 
bined then chi square equals 33 and 
p equals 0.0619 which is significant at 
the 10 per cent 'eveL 
The means c- the diagnoses per 
patient over 18 months were calcu¬ 
lated. Figure 1 shows a greater mean 
of consultations (7.6 to 5.9) and diag¬ 
noses (9.6 to 7.1) for the children of 
smoking parents. Break ingfconsulta- 
tions and diagnoses into a$elgroups 
showed a continuing dominance of 
the smoking group in all ages except 
for age two to three years. Figure 2 
shows the breakdown of total consult 
ations by season with smoking group 


dominance in all seasons but especially 
in autumn. Breaking down winter and 
spring consultations by age showed 
the smoking group again ahead ln^|i 
eges, except for age two to three 
yeemffigure 3 compares the means of 

The smoking group children had 
more diagnoses of respiratory dis¬ 
ease, nervous and sense organ 
disease, trauma and infectious 
disease. 

diagnoses per patient for the larger 
classif ications of illnesses. The smok¬ 
ing mean was higher for respiratory 
(4:1 to 3.0), nervous and aenselBi'gan, 
infectious, -preventive and accident 
groupings but not for skin disease: For 
the ICHPPG — 2 rubrics (Figure 4 ), the 


Children 

whose 

parents 

■ smoke 

■ do not 
smoke 


Mesn 

number 

per 

patient 
over IS 
months 



Total 

Consultations 


Total 

Diagnoses 


Mssn of 
total 

consultations 
per patient 
over 

18 months , 
by 2 

season 


Children 
whose parents 

■ smoke 

■ do not 
smoke 



Winter Spring Summer Autumn 
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PASSIVE SMOKING 


moanTwer* URTI, pharyngitis :g.4 to 
1.8), otitis media (1L5 to 0.9), vaccina* 
tlons (0.8 to 0.4) and gastroenteritis 
© 7 to 0.3). 1° each of thus categories 
the smoking group showed more diag¬ 


noses. 


Discussion 

Parental anxiety was a variable which 
was not Included In the matching 
procedure. It may have played an 
Important role: as smokers exhibit 
more neurotic symptoms than non 
smokers" and It may be this factor 
that ; drives the smoking parents to 
consult the doctor with their children. 
However^ otitis media is an excellent 
tracer disease where one would ex¬ 
pect parental anxiety to express Itself 
equally in both groups." There was a 
marked Increase in attendance for 
otitis media in the smoking group. A 
more recent study by the author based 
on: the: same children] has shown a 
dose response relationship. This sug¬ 
gests an actual effect of sidestream 
smoke, possibly altering the IgE anti¬ 
body on the eustachian tube mucosa, 
or the increase of upper respiratory 
infection." 

Respiratory disease diagnoses were 
seen more in the smoking group and 
include both upper and lower res¬ 
piratory tract infections, pharyngitis, 
tonsillitis,.scarlet fever and wheezing, 
These are similar findings to previous 


studies on the effects of smoking. The 
greater number of tonsillitis diagnoses 
in the smoking group correlate with 
another study which has demonstrated 
a higher rate of tonsillectomy in the 
children of smokers." 

Wheezing was a clinical measure" 
as airflow meters are difficult to use 
with young children. Other studies of 
older children have shown forced 
expiratory volume (FEV) changes 
directly related to the child’s mother's 
smoking."-" By a seasonal analysis, 
respiratory disease dominated the 
smoking group, with the smallest 
difference between the groups occur¬ 
ring in summon when, one assumes, 
children are outdoors more often and 
away from sidestream smoke. 


The tracer disease otitis media 
was expected to express Itself 
equally In both groups but it 
featured more prominently in the 
smoking group. 


Gastroenteritis diagnoses were 
greater in the smoking group. Parental 
anxiety may be a factor here. Breast 
feeding has a protective effect and 
one asks, do breast feeders tend to be 
non smokers? Carbon monoxide poit 
soning can mimic gastroenteritis," 
Conjunctivitis diagnoses predomin¬ 
ated in the smoking group. This find- 


•ng Is supported: by another study 
which showed sidestream smoke as a 
cause of measurable physical change 
to the tear film." 

The mechanism of disease.product¬ 
ion from cigarette sidestream smoke 
Is unknown. This smoke has higher 
concentrations of potentially noxious 
substances than that inhaled!by the 
smoker. These Include-cartoon mon¬ 
oxide and the carcinogens -3,4-benzo 
(a) pyrlne, ammonia and dimethyl- 
nitrosamins."-" It increases venous 
cartooxyhaemoglobin, serum nicotine 
and thiocyanate.”-" Cigarette smoke 
has 50 suspected carcinogens" and 
can affect mammalian tissue cultures." 
It can trigger angina in the nbh smok¬ 
ing adult as well as significantly reduc¬ 
ing forced expiratory flow by 25 to 75 
per cent." 

The sample in this study had a 
similar general! morbidity pattern to 
another group of childrenistudiediin a 
Newcastle practice several years ago." 
Future studies should include the 
child minder’s smoking habits as 
another variable and use tracers such 
as cotinine to detect the presence of 
‘passive’ smoke. The study is limited 
to this sample andiextrapolation of the 
findings cannot be: made universally 
but theydefinitely indicate that further 
studies should be made. The age 
group involved (young, children) con¬ 
stitutes an important part of primary 
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care in this country.” Many people, 
•specially woman, smoke at the time 
they begin their families and this 
group particularly should be encour¬ 
aged by their general practitioners to 
give up smoking. 11 

Conclusion 

There were differences between the 
smoking and non smoking groups in 
this sample and overall, they were 
great enough to be almost significant 
at the five per cent level. Upper and 
lower respiratory disease, conjunctiv¬ 
itis, otitis media, infectious disease 
and accidents featured more strongly 
In the smoking group. One would 
expect the tracer disease — otitis 
media —to express itself equally in 
both groups but in fact it featured 
more prominently in the smoking group. 
The smoking group consulted more 
and spent more days in hospital. 
Larger studies in a primary care 
setting are strongly recommended. 

Acknowledgements 
I wish to thank Professor John Logan 
and his staff at the Australian National 
University for their assistance with 
i statistical analysis. I would also like 
to thank Dr Alan Chancellor for his 
continued support and advice. 

References 

1. Colley J R U Holland IW W, Corkhill R T. 
Influence of passive smoking on pneu¬ 
monia and bronchitis in early child¬ 
hood. Ltnctt 1974! 11:1031-1035. 

2 Leeder S R, Corkhill R, Irwig Li M, Hol4 
land W W, Colley J R T. Influence of 
family factors on the incidence of lower 
~ respiratory illness during first year of 
life British Journal of Preventive and 
Social Med/cihe 1976; 30i 

203-206. 

3. Cameron P, Kostin J S, Zaks J M er e/. 
The health of smokers’ and non smok¬ 
ers’ children. Journal of Altargy 1969; 
43:336-339! 

j 4. Bonham G S. Wilson M A Children’s 
health in families with cigarette smok¬ 
ers. Am J Public Haatth 1981; 3:290-293. 

5. Harlap S, Davies A M. Inlant admis¬ 
sions to hospital and maternal smok¬ 
ing Lancer 1974; 1:5294531. 

6. Rantakatlio P. Relationship of maternal 
smoking to morbidity and mortality of 
the child up to the age of five. Acta 
Paadiatr Scand 1978; 87:621-631. 

7. Congslton R A. Occupational status in 
Australia. Sydney: University of New 
South Wales Press, 1963: 112-113, 

8. The World Organization of Natibnal 
Colleges, Academies and Academic 
Associations of General Practitioners/ 
Family Physicians (WONCAJj fCHPPC-2: 
International Classification of Health 
Problems in Primary Care. 2nd ed. 
Oxford, New York, Toronto: Oxford 
University Press, 1979; 23-73. 


9. Ministry of Health and General Register 
Office. Report oni hospital in-patient 
enquiry, for the two years 1956-1957. 
London: Her Majesty's Stationery Of¬ 
fice, 1961. 310-311. 

10 Haines A P. imeson J D. MeadeTWi 
Psychoneurotic profiles of smokers and 
non smokers. Br Med J 1980; 280 1422 

11. Spitzer WO, Sackett D L, Sibley J C ef 
at The Burlington randomised trial of 
the nurse practitioner N Ena J Med 
1974; 290:251-256. 

12. Zetierstrom 0. Another smoking; haz¬ 
ard: raised! serum kgE concentration 
and incraased risk ofi occupational 
allergy: Bn Med J 1981; 283:121^1217, 

13. Said G, Zalokar. Leliough J. Parental 
smoking related to adenoidectomy and 
tonsillectomy in children J Epidemiol 
Community HeeIth 1978; 32:97-101. 

14. Gisnoutsos P. Monitoringiprogress; in 
bronchial asthma. Patient Management 
1980; 7:77*62. 

15 Scott T. Weiss R. Persistent wheeze: Its 
relation to respirator illness, cigarette 
smoking and level of pulmonary funct¬ 
ion in a population sample of young 
children: American Journal of 
Respiratory Disease , 1980; 122:697-707 

16. Dahms T E, Bolin M D, Slavin R G Pas¬ 
sive smoking: effects on bronchial 
asthma. Chesf 1981; 5:530-534. 

17. Hopkinson J M, Pearce P J, Oliver J S. 
Carbon monoxide poisoning mimicking 
gastroenteritis Br Med J 1980; 281 
214-215 

18. Bssu P K. The effect of cigarette smoke 
on the human tear film. Can J Ophthal 
mol 1978, 13 (1L22-26. 

19. Frishman W. Involuntary smoking: car 
diovascular effects of smoke on nor 
smokers. Journal of Card/ovascu/ar 
Medicine 1979; 4:289-291. 

20 Aranow W S Effect of passive smoking 
on angina pectoris. N Engl J Med 1978 
299(1^:21-24. 

21. Feyerabend C, Russel M A H. Nicotine 
concentrations in urine and saliva o' 
smokers and non smokers. Br Med w 
1982, 284:1002-1004. 

22. Vogt T M. Expired air carbon comoxide 
and serum thiocyanate as obiectivc 
measures of cigarette exposure: Am . 
Public Health 1977; 6:545-549 

23. Wyndbr E L. Hoflman D. Tobacco anc 
health — a societal change. N Engl . 
Med 1979; 300:894! 

24. Styles J A DNA content of culturec 
mammalian cells exposed to smok< 
fractions from cigarettes containinc 
tobacco or NSM. a tobacco substitute 
Br J Exp Pathol 1076; 3:281-95. 

25 White J R. Smalt airways dysfunction i 
non smokers chronically exposed t 
tobacco smoke. N Engl J Med 198C 
302:720-723. 

26. Moorhead R G. A general practitioner 
study of his own workload and patier 
morbidity. Med J Aust 1975; 2:140-145 

27. The Australian Health Survey,. Ca- 
berra: Australian Bureau of Statistic*. 
19776; 76: 

28. Hill D J, Gray N J. Patterns of tobacc 
smoking in Australia. Med J Aust 196. 
1:23 25 


Nupffm its 
Of H G Moom#*d 
53 M*«wont>y StrMI 
Kjm&er 2902 


fO-6 ^ 

Source: https://www.lndustrydocuments.ucsf.edu/docs/xnnxOOOO 


2023380S26 




Source: https://www.industrydocuments.ucsf.edu/docs/xnnxOOOO 


&2808CC202 







Pukander, J. , Luotonen, J. , Timonen, N. "Risk Factors Affecting 
the Occurrence of Acute Otitis Media among 2-3-Year-Old Urban 
Children" Acta Otolaryngol 100: 260-265, 1985. 

ABSTRACT. The factors affecting the occurrence and recurrence of 
acute otitis media (AOM) were studied among 471 2-3-year-old 
children in two cities in Finland. Of these children, 188 had 
experienced > 3 attacks of AOM, 76 had had 1-2 attacks and 207 no 
otitis attacks (=control group). The study showed that the risk 
of recurrent AOM was increased among those children attending day¬ 
care nurseries as well as among those who had several siblings. 
Proneness to rhinorrhea and exposure to passive smoking at home 
was associated with an increased risk of AOM, while prolonged 
breast-feeding (> 6 months) seemed to reduce it. No correlation 
was found between the risk of recurrent AOM and the place of 
residence or type of housing, the parental otitis history, or atopic 
diathesis of a child. Thus the study suggested that to protect a 
youngi child from AOM we should promote breast-feeding and home- 
care for babies as well as avoid smoking in the home. 


Source: https://www.industrydocuments.ucsf.edu/docs/xnnxOOOO 


82808CC202 



Acta Otolaryngol (Stockh) 1985; 100:260-265 


V'' 


Risk Factors Affecting the Occurrence of Acute Otitis Media 
among 2-3-Year-Old Urban Children 

J PUKANDER,' J. LUOTONEN, 1 M. TIMONEN’ 
and P. KARMA 1 

From the * Deportment of Clinical Sciences, University of Tampere and the Department of 
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Pukaader 3. Luotooen 3. Timor** M. Karma P. Risk factor* affecting the occurrence of 
acute otitis media among 2-3-year-old urban children. Acta Otolaryngol (Stockh) !9t5; 
100:260-265. 

The factors affecting the occurrence and recurrence of acute otitis media (AOM) were 
studied among 471 2-3^ycarokJ children in two cities in Finland. Of these children. 188 had 
experienced >3 attacks of AOM; 76 had had 1-2 attacks and 207 no otitis attacks (w 
control group). The study showed that the risk of recurrent AOM was increased among 
those children attending day-care nurseries as well as among those who had several 
siblings. Prooencss to rhinorrbea and exposure to passive smoking at home was associated 
with an mcre a s a d riskW AOM. while prolonged breast-feeding (>6 months) seemed to 
reduce it. No correlation was found between the risk of recurrent AOM and the place of 
residence or type of housing, the parental otitis history , or atopic diathesis of a child. Thus 
the study suggested that to protect a young child from AOM we should promote breast¬ 
feeding and home-care for babies as well as avoid smoking in the home. 1 Key iaprdi: middle 
ear, epidemiology, environmental factors ,. 

3. Pukinder. Department of Otolaryngology, University of Tampere. SF-33520 Tampere. 
Finland! 


Acute otitis media (AOM) is a very common affection among young children. Typical of 
the disease is a high incidence of recurrences* especially during the first few yean of life 
(1, 2, 3). One reason for this is that the immunological I defence mechanisms of a child 
mature relatively slowly during the first yean of life (4) leaving a young child prone to 
infections. But environmental factors such as population density (5) and air pollution (6) 
have alko been shown to affect the occurrence of AOM considerably. 

The purpose of this study was to evaluate facton predisposing to recurrent AOM in a 
population of 2-3-year-old urban children in Finland. 


MATERIAL AND METHODS 

The patient material of the present study consisted of 264 consecutive 2-3-year-old 
children who visited, because of AOM (characterized by acute symptoms and effusion in 
the middle ear) the Out-Patient Department of Otolaryngology or Pediatrics of the Univer¬ 
sity Central Hospitals of the cities of Tampere and Oulu in Finland. There were 120 girls 
and 144 boys. As a non-otitis controLgroup we took 207 children (106 girls* 101 boys) of 
the same age from the municipal children's health centres of the same two cities. The 
enrolment criterion was freedom from AOM thus far in life. The mean age of the otitis 
patients was 2.90 years and that of non-otitis controls* 3.09 years. 

During the Out-Patient AOM visit, information regarding the number of attacks of AOM' 
experienced thus far during the child'i lifetime as well as epidemiologic data of interest for 
the study was obtained by means of a questionnaire to the parents of the otitic children. A 
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similar questionnaire was filled in by parents of non-otitic children in the children's health 
centres. The questionnaire comprised the following questions: The duration of breast¬ 
feeding, the day-case arrangements, the number of siblings and their otitis history, 
presence of allergic manifestations, occurrence of rhinorrhea and other respiratory infec¬ 
tions, the otitis history and smoking habits of the parents and the family's place of 
residence. 

To study the factors associated with AOM, the children were classified into three groups 
according to the otitis history (the questionnaire-visit included): no attacks (» control 
group, a*207) I or 2 anack(x) (n*76) and three or more attacks (n» !8$). For statistical 
analysis we used the j^-test. 


RESULTS 

Of all children, 91 had been cared for in day-care centres for more than a 6-month period 
(Table !)* They were found to have had AOM significantly more often than children cared 
for at home, whereas day-care within the family did not increase the number of otitis 
attacks. Also, oo the other hand, the number of siblings in a child’s family affected the 
frequency of AOM almost significantly , so that greatest risk of repeated attacks was found 
among those children who were from families with three or more children (Table D). 

In the present study neither the place of residence (within the city limits) nor the type of 
bousing affected the risk of contracting AOM, likewise, no correlation was found be¬ 
tween the parental otitis history and the occurrence of AOM in the children. 

Breast-feeding—and especially its prolongation for over 6 months—seemed to protect a 
baby against AOM, and a significant negative correlation was found between the duration 
of breast-feeding and the number of otitis attacks (Table III). 

In 202 frnribcs the parents) smoked and this was found significantly to scatitige a childj ? 
to AOM compared with children from nootsmokxng families (Table IV). 

Furthermore, a highly significant correlation was found between the occurrence of 
rhinorrhea (as compared with its frequency in other children in the neighbourhood) and a 
liability to repeated otitis attacks (Thb)e V): 


Table LSDay-care arrangements and occurrence of AOM 
Bay-care form* 


Number of 
attacks 

Day-care* 

centre 

Family* 

day-care 

(borne) 

Own 

home 

0 

23! 

41 

133 

1-2 

16 

15 

45 

>3 

47 

35 

102 

Total 

91 

9) 

230 


Significance of partitiooad cojumnr 

e 

DF 

P 

Day-care centre vt. own home 

• 436 

2 

0.014 

Day-cart centre vt. family care 

4.237 

2 

0.120 

Family care vs. own home 

0.171 

2 

0.91S 


* Oau not available from 9 children. 

. * Cared for 06 months outside own home. 
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16,6 % of all the children showed some atopic manifestation: infantile eczema was found 
in 11.8%, asthma in 2.3% and hay-fever in 2.5%. No significant correlation was found 
between the allergic diathesis and the occurrence of AOM. 

DISCUSSION 

Because of the commonness of AOM (7) and the magnitude of human suffering and 
economic loss it causes; every effort must be madt to reduce its frequency. Therefore 
epidemiological studies of the factors affecting the occurrence of (recurrent) AOM and the 
possible removal of these factors are of importance. 

In the majority of cases; AOM is nowadays preceded by an upper respiratory viral 
infection (8,9,10,11). One of the most outstanding manifestations of respiratory infection 
is rhinorrbea. In the present study, a dose correlation was found between a proneness to 
rhinorrbea and the recurrence of otitis attacks. Although we did not distinguish between 
allergic and viral rhinorrbea, the finding might suggest that the mucosa of one part of the 
respiratory tract—the middle ear—reflects the changes of another pari—the nose—regard¬ 
less of the background of the damage. 

Viruses tend to spread more easily, the higher the population density in a certain area; 
Thus the number of human contacts in a child’s daily life plays a very important part in the 


Table II. Size of the family and occurrence of AOM 


Number of 
attacks 

Number of siblings 


0 

1 

»2 

0 

97 

80 

30 

1-2 

30 

35 

til 

>3 

64 

77 

47 

Total 

191 

192 

88 


Significance of partitioned columi j? DF p 

0 vs: *2 11.449 4 0.022 


\ 


Table III. Breast-feedint and occurrence of AOM 


Number of 
attacks 

Duration of breast-feeding (months) 



<i 

1-3 

4-6 


>6 

0 

16 

•9 

43 


59 

1-2 

11 

32 

15 


18 

>3 

36 

73 

41 


38 

Total! 

63 

194 

99 


115 

Significance of partitioned cohims 


X* 

DF 

P 

<1 vs: 1-3 



t:17» 

2 

0.010 

<1 vs: 4-6 



5.571 

2 

0.062 

<1 v»: X 



12.252 

2 

0.002 
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likelihood of contracting AOM. Day-care centre! with many children in the same place 
create favourable conditions for respiratory epidemics (I2K with AOM as a sequel. This is 
confirmed in our study by the children who attended daycare centres and who contracted 
AOM more frequently than children cared for in their own homes, a finding also consistent 
with some earlier reports (13, 14, 15, 16). The greater size of the family increases the 
number of daily human contacts of a child and may work analogously with the day-care. 
Accordingly, in the present study, the children from families with three or more children 
contracted AOM more frequently than children from smaller families. Cunningham (17) 
also stated that the presence of other children was associated with increased morbidity in 
respiratory infections, otitis media included. On the other hand, Watkins et al. (18) and 
Vinther et al. (19) did not find anycorrelation between the number of siblings and the 
frequency of AOM, and in the series of Paterson & MacLean (20) the non-otitis control 
children even belonged to larger families compared with children with AOM. Consequent¬ 
ly, although the reports on the effect of family size on the liability of a child to contract 
AOM are not all in agreement, we strongly recommend that children should be cared for in 
small, separate, family-size groups (12) instead of large day-care centres. 

Prolonged breast-feeding has been found to protect a baby against respiratory infections 
in general (118, 21). This is thought to be due to the transmission of specific human 
immunoglobulins in breast milk thus improving the immunological defence mechanisms of 
an infant (22, 23, 24). Furthermore, the immunoglobulins may also coat the bowel mucosa, 
thus preventing the absorption of harmful cow’s milk proteins (25). In the present study. 


Table IV. Exposure to passive smoking and occurrence of AOM 



Smoking of parents(s) 

Number of 
attacks 

No 

Yes 

0 

136 

7,1 

1-2 

40 

36 

>3 

93 

93 

Total 

269 

202 


\ 

Table V. 'Rhinorrhea and occurrence of AOM 


Occurrence of rhinorrbea compared with other 
children in neighbourhood* 


Number of 
attacks 

Never 

Lets than 
in other 
children 

Equally 
with other 
children 

More than 
in other 
children 

Contin¬ 

uously 

0 

18 

73 

112 

2 

0 

1-2 

3 

13 

53 

6 

0 

>3 

0 

9 

128 

37 

10 

Total 

21 

97 

293 

43 

10 


Significance of the whole contingency table y* DF p 

119.99 g <0001 


• Data not available from 5 children. 


Source: https://www.industrydocuments.ucsf.edu/docs/xnnxOOOO 
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children who had been breast-fed for over 6 months experienced significantly fewer 
episodes compared with those breast-fed for less than 1 month. This is in accordance with 
reports indicating a lower recurrence rate of AQM among infants breast-fed over a 
relatively long period, i.e. 6-12 months (23,26), and with the finding that infants breast-fed 
for less than 3 months experienced their first AOM significantly earlier than those breast- 
fedifor longer periods (27). On the other hand, no significant correlation between the 
duration of breast-feeding and the liability to contract AOM was found by Kjcllman (28) 
and Vinther et all (19), probably because of the design of these studies. However, 
evidence strongly supports the advisability of breast-feeding, which in fact is becoming 
more fashionable again after a period of underrating this natural way of nourishment (18,. 
29; 30). This favourable development should be encouraged. 

Parenteral smoking exposes the whole family to smoke said this “passive amokia&has 
Seen found to predispose children to respiratory infections (6,91, 32,33). AcconSngiy 
smoke must be a predisposing factor to AOM, too. However, as far as we know there 
are no earlier reports indicating an increased risk of AOM among children from smoking 
fondles. On the contrary, Vinther et al. (19) did not find any such connection, probably 
because of tbe madtmg cffcct of other parameters (e.g. day-care) in their «udy. The 
problem.pf passive smoking has be come more i mport a nt along with changes wfioutiag, 
_brith'fe-:r««hgly morefomiBes living hi cities in rat her jmitt fla tt.where the amount of 
readies much higher coocmretioois, foro- 

Opintons of the role of allergy in the etiology of AOM are not unanimous. In the present 
study no constant correlation was found between atopic diathesis of a child and the 
frequency of AOM, an observation aho made by Kjcllman (28). Many studies, however, 
have shown an association between atopic allergy and a tendency to rec u r ren t or pro¬ 
longed otitis,.i.e. secretory otitis media (25, 34, 35),'especially among children who alto 
had apositive family history of allergy (36). On the whole, the role of allergy per te as a 
risk factor to AOM might not be to straightforward after all, and Amber studies are 
warranted to clarify this. 

In conclusion) our study revealed that certain factors associated with the proness of 
small children to acute and recurrent otitis media can be regarded as a consequence of 
social and cultural changes. When trying to reduce the frequency of AOM m children, 
tbes^focton must be taken ^account. ’nese ^c^te t&^finmruq^of breast-feeding, 
the pfomotioo of home-care for small chDdren, and the avoidance of smoking at home, 


I 
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Fleming, O.W., Cochi, S.L., Hightower, A.W., Broome, C.V. "Childhood 
Upper Respiratory Tract Infections: To What Degree Is Incidence 
Affected by Day-Care Attendance?" Pediatrics 79(1):55—60y 1987. 

ABSTRACT: Risk factors for acute upper respiratory tract 
disease in childhood were evaluated in a population-based sample 
of the Atlanta metropolitan area. Mothers from 449 households 
containing 575 children less than 5 years of age were selected! by 
randbm-digit dialing and questioned about upper respiratory tract 
infection and ear infection occurring in their children during 
the preceding 2 weeks. Household demographic and socioeconomic 
characteristics, maternal smoking history and child! day-care 
attendance and breast-feeding information were also obtained'. For 
children less than 5 years of age, the reported incidence of upper 
respiratory tract infection was 24%, and of ear infection, 6%. 
Controlling for the other variables measured, day-care attendance 
was associated with a significantly increased risk of both 
illnesses. For upper respiratory tract infection, increased risk 
was present for all children attending daycare (P = .02, odds ratio 
= 1.6), whereas for ear infection, risk could be demonstrated only 
for full-time attendees (P = .005, odds ratio = 3.8). Maternal 
smoking was a second independent risk factor for a child's having 
upper respiratory tract infection (odds ratio =1.7, P = .01). 
Thirty-one percent of all upper respiratory tract infection' among: 
day-care attendees and 66% of all ear infections among full-time 
day-care attendees were attributable to day-care attendance. Given 
the proportion of children in day-care, 9% to 14% of the total 
burden of upper respiratory tract disease in' this population was 
daycare related. As use of child day-care facilities has 
increased, this specific exposure has become a major factor 
contributing to transmission of acute upper respiratory tract 
disease in childhood. 
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Childhood Upper Respiratory Tract Infections: 
To What Degree Is Incidence Affected by 
Day-Care Attendance? 


David W. naming, MD, Stephen L Cochi; MD, Allan W. Hightower, MS, 
and Claire V. Broome, MD 


From the Meningitis and Specie! Pathogens Epidemiology Branch end Statistic*! Services 
Activity , Division of Bacterial Diseases, Centers for Disease ControlAtlanta 


ABSTRACT. Risk factors for acute upper respiratory tract 
disease in childhood were evaluated in a population-based 
sample of the Atlanta metropolitan area. Mothers from 
449 households containing 575 children less than 5 years 
of age were selected by random-digit dialing and queer 
tioned about upper respiratory tract infection and ear 
infection occurring in their children (hiring the preceding 
2 weeks. Household demographic and socioeconomic 
characteristics, maternal smoking history and child day^ 
care attendance and breast-feeding information were also 
obtained For children Iess than 5 years of age, the 
reported incidence of upper respiratory tract infection 
was 24%, and of ear infection, 6%. Controlling for the 
other variables measured, day-care attendance was asso¬ 
ciated with a significantly increased risk of both illnesses. 
F6r upper respiratory tract infection, increased risk was 
present for all children attending day care (P » .02, odds 
ratio - 1.6), whereas for ear infection; risk could be 
demonstrated only for full-time attendees (P ■ .005, odds 

risk factor for it child's trj$ 

infection (odds ratio ■ 1.7, P ■ .01). Thirty-one percent 
of all upper respiratory tract infection among day-care 
attendees and 66% of all ear infection* among full-time 
day-care attendees were attributable to day-care attend¬ 
ance. Given the proportion of children in day care, 9% to 
14% of the total burden of upper respiratory tract disease 
in this population was day care related As use of child 
day-care facilities has increased, this specific exposure 
has become a major factor contributing to transmission 
of acute upper respiratory tract disease in childhood 
Pediatrics 1987;79:55-60; upper respiratory tract infe o- 
Oorty day-care attendance . 


these illnesses, including acute upper respiratory 
tract infection and otitis media, may occasionally 
progress to more severe disease, most often they 
are self-limited Despite their relatively benign na¬ 
ture, however, upper respiratory tract infectious 
illnesses are important causes of childhood morbid¬ 
ity, and their treatment consumes a substantial 
portion of available health care resources. 1 

During the past decade, it has been demonstrated 
that risk of a number of childhood infections, in¬ 
cluding hepatitis, 3 diarrheal diseases, 3 and invasive 
Haemophilus influenzae* is increased by day-care 
attendance. During this same time, the number of 
children younger than 5 years of age in the United 
States who are enrolled in day care has undergone 
a dramatic increase. 6 Although several studies have 
suggested that the risk of upper respiratory tract 
disease may be increased for some dhy-care at¬ 
tendees,* 4 the importance of this association has 
not been well defined. 

In this study, we examined risk factors for acqui¬ 
sition of infections of the upper respiratory system 
in children less than 5 years of age and specifically 
evaluated the role played by day-care attendance. 
Using population-based data; we determined the 
amount of illness attributable to this increasingly 
common childhood exposure. 


Infections of the upper respiratory system are the 
most common illnesses affecting children less than 
5 years of age in the developed world. Although 
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METHODS 

A cross section of all household* containing chil? 
dren leas than 5 years of age in Atlanta was sur¬ 
veyed by telephone from mid-July through mid- 
September 1984. 

Sampling Procedure — 

Telephone numbers consisting of prefixes serving 
the study area and four randbmly selected final 
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digits were generated by computer. Every possible 
telephone number in the seven counties composing 
tiie metropolitan area (populhtion 1.9 million) had 
an equal likelihood of being selected and called! no 
call-clustering techniques were used. Each number 
selected was called at least twice during business 
hours and at least six times during evenings and 
weekends before being discarded. Only households 
with children less than 5 years of age were enrolled. 

Questionnaire Administration 

Using a standardized questionnaire, trained in¬ 
terviewers obtained informed consent and then col¬ 
lected information from the guardian of the chil¬ 
dren in the household, preferably the mother. Data 
obtained included household demographic and so¬ 
cioeconomic characteristics, current maternal 
smoking history, and current breast-feeding and 
day-care attendance information for all children 
less than 5 years of age. All children within a given 
household were enrolled to ensure that our sample 
accurately represented all children in the study area 
with respect to household size and other related 
characteristics. A 15% sample of completed ques¬ 
tionnaires was validated with a follow-up telephone 
call; no child’s illness or day-care status was reclas¬ 
sified as a result of these calls, 

Definitions 

History of recent acute respiratory infection 
(cough, cold! or ear infection) was obtained directly 
from the child’s guardian. 6,73 Because independent 
physician confirmation of illness was not required, 
we have used the term “ear infection” rather than 
otitis media to denote parental reported cases of 
infections of the ear. Criteria including antibiotic 
administration and physician visit were used if 
respondents needed clarification. We did not at¬ 
tempt to identify specific etiolbgic agents. Incidence 
of disease rather than duration of symptoms was 
assessed. To limit interviewer and respondent bias, 
illness history was elicited before parents were 
asked about day-care attendance. Children were 
considered case children if they had been ill with 
upper respiratory tract infection or ear infection at 
any time during the 2 weeks before the interview 
was conducted. Day care was defined as regular (>4 
h/wk) supervised care of at least two unrelated 
children. Each child’s day-care status was deter¬ 
mined individually, based on enrollment at the time 
of interview. Part-time enrollment was defined as 
five to 39 hours’ attendance per week and full-time 
as 40 or more hours per week. 

Analysis 

Two analyses of risk factors were undertaken, 
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one for children reported to have upper respiratory 
tract infection and the other for children reported 
to have ear infection. An automatic interaction 
detection program was used to assist in selection of 
variables for inclusion in an unconditional logistic 
regression model. Only associations that were bio¬ 
logically plausible were considered, We did 1 not at¬ 
tempt to analyze or control for transmission of 
illness within households because we could riot 
distinguish between primary and secondary cases. 
The number of children younger than 5 years in 
the household! a variable included in the model, 
may serve as a surrogate for intrafamilial spread. 
Final models were obtained by first putting all 
candidate variables into the model and then elimi¬ 
nating any variable that was not significant and 
whose elimination did not alter the odds ratio es¬ 
timates of significant variables by more than 15%. 
Etiologic fractions among exposed groups (EFe) 
were calculated by the formula: EFe “ (probability 
of disease in exposed — probability of disease in 
unexposed)/(probabUity of disease in exposed) and 
were standardized for the entire populhtion by 
weighting the values from individual strata accord¬ 
ing to the percentage of the population represented 
by that strata. The disease probabilities 1 used were 
those determined by the regression model 

RESULTS 

A total of 3,952 households in the study area were 
surveyed. Of these, 3,387 contained no children 
younger than 5 years; 78 were unwilling to answer 
whether children were present and 487 contained 
at least one young child. Of these latter households, 
complete interviews were obtained for 449 (92%). 
Twenty-six percent of households (118) contained 
more than one child, and information regarding 
illness was collected for 575 children. 

Upper Respiratory Tract Infection 

Twenty-four percent of the children 1 surveyed 
(139/575) were reported to have had an upper res¬ 
piratory tract infection during the 2 weeks before 
the interview. The incidence of reported illness was 
divided equally by sex with 24% of both boys (75/ 
307) and girls (64/268) affected. Race did not ap¬ 
pear to be a significant risk factor, illness was 
reported for 23% of white children (96/421); 27% 
of black children (40/146), and 40% of children of 
other races (4/10). The frequency of upper respi¬ 
ratory tract infection did vary somewhat with age; 
incidence in children younger than 36 months was 
27% (91/338), and in ch ild^n 36 months or older, 
20% (47/232). 

On univariate analysis, children 1 who attended 
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day-care facilities appeared to be more likely than 
childlten who did not attend to have had symptoms 
of an upper respiratory tract infection during the 2 
weeks preceding the interview (32% (55/175] of 
attendees v 21% [84/400] of nonattendees; P *= .01, 
X s ). A significant difference in risk between part- 
time and full-time attendance could not be dem¬ 
onstrated, although there was a suggestive trend in 
children younger than 36 months (42% [23/55] 
incidence in full-time attendees v 28% [11/39] in 
part-time attendees, P ■ .2; Fisher exact test). The 
type of day-care facility, ie, residential v nonresi- 
dential, and the length of time the child had been 
attending were not statistically associated with the 
likelihood'of upper respiratory tract infection. 

The association of day-care attendance with up¬ 
per respiratory tract infection was further evaluated 
by logistic regression in a model that contained 
other variables considered to be possible risk factors 
for disease. These variables included family income, 
crowding (dichotomized at less than u equal to or 
more than one person per room), and number of 
chUdrenless than 5 years of age, maternal smoking, 
and child’s race and age (dichotomized at 36 
months). Current breast-feeding was included as a 
possible protective factor in children less than 6 
months of age. 

In this modd, children who attended day care 
were significantly more likely than children who 
did not attend to have had a parent-reported upper 
respiratory tract infection during the 2 weeks before 
interview (odds ratio « 1.6, P « .02, Fig 1). In 
addition; to day-cue. attendance, a second factor 
matemai smoking^was also^assomted with i^ 
creased risk of 'upper respiratory" tract infection 
(odds ratio » 1.7,’ P « .01). The effects of day-care 
attendance and matemai smoking were independ¬ 
ent of one another. Child’s age, although itself not 
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Ftgil. Probability of upper respiratory tract infection 
according to age, crowding, matemai smoking, and day¬ 
care status. 


a risk factor (odds ratio * 1.2, P - .4), did signifi¬ 
cantly modify the effect of a third variable, house¬ 
hold crowding. Living in crowded conditions was 
significantly associated with upper respiratory tract 
infection in children younger than 36 months (odds 
ratio * 2.4, P m .02) but not in children 36 months 
or older (odds ratio “ 0j6, P “ .4). No statistically 
significant association with risk of upper respira¬ 
tory tract infection was seen for family income; 
number of children less than 5 years, and child’s 
race, and no protective benefit of breast-feeding 
could be demonstrated (Table 1). 

Clustering of illnesses within households did not 
seem to significantly affect the association of upper 
respiratory tract infection with day-care attend¬ 
ance. This relationship in households with only one 
child less than 5 years of age was similar to that in 
households with two ill children (odds ratio “ 1.73 
v 1.72), and the prevalence of day-care attendance 
in ill children from households containing no other 
children less than 5 years was similar to that ob¬ 
served in children from households with another ill 
sibling (41% [35/85] v 40% [12/30]). 

Ear Infection 

Six percent (34/575) of children less than 5 years 
of age were reported' to have had an ear infection 
during the 2 weeks before the interview. Ear infec¬ 
tion was reported more often for boyB than girls 
(7.2% v 4.5%), but this difference was not statisti¬ 
cally significant. Black children and white children 
were affected equally (6.1%); none of the ten chil¬ 
dren of other races were reported ilL Compared 
with upper respiratory tract infection; the incidence 
of ear infection was more influenced by age. Inci¬ 
dence was 8.6% (29/337) in children 0 to 35 months 
of age and 2.1% (5/233) in children 3 or 4 yean of 
age. Children with ear infection were significantly 
more likely than children without ear infection to 
have had upper respiratory tract infection symp¬ 
toms during the preceding 2 weeks (65% [22/34]) v 
22% [116/535]; odds ratio - 6, P < .001; Fisher 
exact test). 

Univariate analysis suggested that, as with upper 
respiratory tract infection, children attending day 


TABLE 11 Variables Not Included in Final Upper Res* 
piratory Tract Infection Model 


Variable 

Odds Ratio 
(Point Estimate) 

P Value 

No. of children <5 yr 

0.7 

.17 

Race 

1.1 

.76 

Breast-feeding 

1.0 

.98 

Income ($) 


.Wl„, 

0-19,999 

1.0 


10-34,999 

1.5 

.14 

*35,000 

1.0 

.91 
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care were at increased risk for development of ear 
infection. For ear infection, however, only children 
who attended a day-care facility 40 or more hours 
per week could be shown to be at increased risk. 
This association with full-time attendance was 
present when either all children or only children 
younger than 36 months were evaluated (Table 2). 
Although the number of children with ear infection 
who attended day-care full time was relatively 
small, the type of day-care facility, ie, residential v 
nonresidentiali and the length of time the child had 
been attending did not appear to be associated with 
increased risk of disease. 

The association between full-time day-care at¬ 
tendance and ear infection was evaluated in a logis¬ 
tic regression model containing the same variables 
that were used for the upper respiratory tract infec¬ 
tion analysis. Concomitant upper respiratory tract 
infection was not considered as a separate risk 
factor because this illness may, in many instances, 
represent an intermediate step between exposure 
to a risk factor and ear infection. 110 Clustering of 
ear infections within a household occurred only 
once and, thus, was not a factor in analysis. In the 
ear infection model, full-time day-care attendance 
was strongly associated with increased risk of ear 
infection (odds ratio - 3.2, P - .005). Age was a 
second important predictor of disease, with children 
younger than 36 months at higher risk than chil¬ 
dren 36 months of age or older (odds ratio - 3.3, P 
= .02). Among young children, as with upper res¬ 
piratory tract infection, crowding was an important 
factor predicting disease (odds ratio - 3.4; P * .01); 
in the older age group, data were insufficient to 
assess the effect of this variable (Fig 2). For ear 
infection, family income, number of children less 
than 5 years of age, maternal smoking, and child’s 
race and breast-feeding status were not signifi¬ 
cantly associated with risk (Table 3). Two factors, 
maternal smoking and part-time day-caiw attend¬ 
ance, whick-were associated with the risk of upper 
respiratory tract infection, were not associated with 
the risk of ear infection. This finding may be due 
to the smaller numbers of children wither iailisc- 
tionS ah«f 'c<maiiiquent laclc^bf statittlcaPpOwer or 


TABLE 2. Incidence of Ear Infection by Day-Care At¬ 
tendance Status for All Children and Children 0 to 35 
Months of Age _ 


Day-C at* Attendance 
Statue 

Incidence of Ear Infection (%) 

All Childnn 

0-36 Mo 

Nonattendees 

4.8 (19/395) 

7.0 (17/244) 

Part-time attendees 

4.1(3/73) 

5.3 (2/38) 

Full-time attendees 

11.7(12/102) 

18.2 (10/55) 

Status not available 

(0/5) 

(0/1) 

Total 

5.9(34/575) 

&7 (29/338) 
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Fig 2. Probability of ear infection according to age, 
crowding, and day-care status. 


TABLE 3. Variables Not Included 1 in Final Ear Infec¬ 
tion Model 


VtrUbl. 

Odds Ratio 
(Point Estimate) 

P Value 

No. of children <5 yx 

0.7 

.43 

Maternal smoking 

111 

.82 

Race 

1.0 

.93 

Breast-feeding 

Income ($) 

1.9 

.32 

0-19,999 

1.0 


20-34,999 

0:9 

.87 

*35,000 

0.8 

.73 


alternatively to actual differences in risk factors for 
these two syndromes: 

Attributable Risk 

Perhaps the most meaningful measure of the 
amount of upper respiratory tract disease associ¬ 
ated with day-care attendance is the etiologic frac¬ 
tion among: the exposed children or EFe^^nn 
which can be interpreted as the proportion of res¬ 
piratory illness among children who attend day care 
that is directly related (“attributable”) to this ex¬ 
posure. 

In this study, the EFe, dv ^ n i for upper respiratory 
tract infection, adjusted for the other variables 
shown to be associated with upper respiratory tract 
infection, was 31%. Thus, approximately one third 
of upper respiratory tract infections in children who 
attend day care may be attributable to this specific 
exposure. The EFe (dv «u,t for upper respiratory 
tract infections varied slightly by age and was 30% 
for children younger than 1 36 months and 33% for 
children 36 months of age or older. 

For ear infections; the EFe, fu u. u » pd . y ^„, was 66%, 
standardized for the other variables shown to be 
associated with ear infe ction, and thus approxi¬ 
mately two thirds of ear infection contracted by 
full-time day-care attendees may be directly re- 
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TABLE 4; Etiologic Fraction Among Exposed Groups 
(EFe^-ou.) and Population Attributable Risk of Upper 
Respiratory Tract Infection and Ear Infection Associated 
with Day-Care Attendance _ 


Child’! Infection 
and Age (Mo) 

raw! 

Children 

Attending 

Day-Care 

<%) 

Population 

Attributable 
Riak (%) 

Upper respiratory 




tract 




0-35 

.30 

29 

9 

236 

.33 

34 

11 

Ear infection 




0-35 

.64 

16 

10 

236 

.68 

20 

14 


lated to that specific exposure. The age-specific 
EFe'MMix imy- an) for ear infection was 64% for 
children 0 to 35 months of age, those at highest 
risk, and 68% for children 3 and 4 years of age. 

The amount of upper respiratory tract disease in 
all young children ■ that is directly related to day¬ 
care attendance (the etiologic fraction among the 
population, also called the population attributable 
riak) depends not only on the proportion of illness 
related to attendance but also on the proportion of 
children'who attend. This latter figure is likely to 
depend on a variety of factors including geographic 
region, season of the year, and age of the children 
involved. In. Atlanta; during the summer of 1984, 
the population attributable risk for day-care at¬ 
tendance varied between 9% and 11% for upper 
respiratory tract infection and between 10% and 
14% for ear infection, depending on child’s age 
(Table 4). 

DISCUSSION 

Although more than 11 million children in the 
UnitedStates attend some form of day care, 11 esti¬ 
mates of risk have not been available for many of 
the illnesses to which these children are exposed, 
and the need for population-based studies has be¬ 
come increasingly apparent. u,u In particular, al¬ 
though the association between day-care attend¬ 
ance and infections of the upper respiratory system 
was suggestedmore than 35 yean ago, u the contri¬ 
bution of day-care exposure to overall riak for these 
diseases has not been defined. 

This study was designed to quantify the relation 
between day-care attendance and risk of childhood 
upper respiratory tract infections. Controlling for 
the effect of other risk factors, children in this 
cohort who were enrolled in day care were substan¬ 
tially more likely to have both upper respiratory 
tract infection and ear infection: Because these 
children were randomly selected from the general 
population, we could calculate that approximately 


one third of upper respiratory tract infections 
among day-care attendees and two thirds of ear 
infections among full-time day-care attendees were 
directfy related to attendance. Because data regard- 
ing the proportion of children in the population 
attending day-care facilities were also available, we 
were able to estimate that 9% to 14% of all 1 upper 
respirator}’ tract infections and ear infections in 
children less than 5 years of age may occur as a 
result of day-care attendance, a figure generalizable 
to other areas to the extent that day-care attend^- 
ance patterns in Atlanta are similar to attendance 
patterns elsewhere. These estimates provide a use¬ 
ful assessment of the influence of day-care attend¬ 
ance on the overall risk of upper respiratory tract 
infection in young children. Respiratory illness re¬ 
sults in an estimated 17.4 million physician visits a 
year in the United States’ and for otitis media 
alone, an estimated annual expenditure of more 
than $2 billion. 14 

These percentages should 1 be interpreted with 
appropriate caution. Having a child in day care may 
alter the likelihood that parents will notice and 
report illness in their children. This study deter¬ 
mined a point estimate of risk based on parental 
reporting of illness during a 2-week period and, as 
such, should be viewed as only a first step in quan¬ 
tifying the effect of day-care attendance on. the 
incidence of childhood upper respiratory tract in¬ 
fections. Nevertheless, the case definition based'on 
parental reporting can be partially validated by the 
results of the analysis. If parents were reporting 
respiratory infections when no illness bad occurred; 
one would! not expect to find significant associa¬ 
tions with crowding or maternal smoking. The sub¬ 
stantial portion of upper respiratory tract infection 
linked to day-care attendance in this study suggests 
that it would be useful to determine whether spe¬ 
cific etiologic agents may be particularly associated 
with this risk. 

Additional studies that assess risk over season 
should be undertaken. For example, the riak of 
upper respiratory tract infection associated with, 
day-care attendance calculated by this study may 
be a minimum estimate; day-care attendance may 
be more strongly linked with disease during the 
winter respiratory illness season when the likeli¬ 
hood of the introduction of upper respiratory tract 
infection into a day-care facility may be greater. 
Alternatively, a greater background incidence of 
viral infection during the winter might reduce the 
added risk associated with day-care attendance: 

Several aspects of analysis other than the relation 
between upper respiratory tract illness and <Jay- 
care attendance deserve comment. The similarity 
of the risk factor models for upper respiratory tract 
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infection and ear infection demonstrates the close 
association between these two illnesses and reaf¬ 
firms the likely role of upper respiratory tract in¬ 
fections in the pathogenesis of ear infection.*- 10 The 
data regarding maternal smoking underscore the 
link between passive exposure to smoke and devel¬ 
opment of upper respiratory tract infection in chil¬ 
dren. 1 * 4 * In this study, the proportion of upper 
respiratory tract infections in children of smoking 
mothers attributable to this exposure (34%) and 
the total population attributable risk (10%) were 
comparable to those calculated for day-care attend¬ 
ance. 

As risk factors, however, there is a major differ¬ 
ence between maternal smoking and day-care at¬ 
tendance. Whereas maternal smoking is totally pre¬ 
ventable, day-care attendance is not. This differ¬ 
ence highlights an increasingly obvious dilemma: 
child day care provides an irreplaceable service; yet, 
by its nature, it also results in enhanced transmis¬ 
sion of infectious illnesses. The most practical ap¬ 
proach to this problem—reduction of risk among 
those children who attend—rests on the assump¬ 
tion that differences in day-care facilities and chil¬ 
dren’s exposures within those facilities may affect 
degree of risk. For diarrheal disease, this assump¬ 
tion seems warranted; risk has been shown to be 
influenced by a variety of specific day-care charac¬ 
teristics. 3 Whether the same is true for respiratory 
disease remains an open question. Identification of 
specific factors that are associated with increased 
risk of upper respiratory tract disease within day¬ 
care facilities should be a primary goal of future 
study. 
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Kallail, K.J., Rainbolt, H.R., Bruntzel, M. D. "Passive Sacking And 
Middle Ear Problems In Kansas Public School Children" J Counnun 
Disord 20: 187-196, 1987. 

This study was conducted by investigators who were 
interested in determining whether parental smoking influenced the 
incidence of middle ear problems in children. Children in the 
Kansas school system identified as having middle ear problems were 
compared with children who passed their school *s hearing test. 
The researchers report that the investigation revealed that there 
were no differences between the two groups of children for the 
presence of smoking, the amount and type of smoking, and the number 
of smokers in the home. Therefore, they concluded that "exposure 
to cigarette smoke in the home apparently was not a risk factor 
for middle ear problems in children. 
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Survey data from parents of Kansas school children identified u hiving middle ear problems 
were compared to data obtained from parents of children who passed their school's hearing 
screening tests. The results of the investigation revealed that there were no differences 
between the two groups of children for the presence of smoking, the amount and type of 
smoking, and the number of smokers in the home. Exposure to cigarette smoke in the home 
apparently was not a riaLfannr for middle ear problems in children. 


INTRODUCTION 

Research over the past half-century indicated that smoking causes cancer 
of the lung, larynx, oral cavity, and esophagus, and is significantly as¬ 
sociated with pancreas, urinary bladder, and kidney cancer in both men 
and women (U.S. Department of Health and Human Services (DHHS), 

1981). Further, a dear dose-response relationship has been established 
between smoking and a number of disease states. 

Public awareness of the dangers of smoking has steadily increased over 
the years, including the danger of “passive” or involuntary smoking 
(DHHS, 1981). Several investigators have reported the negative effect of 
parental smoking on children's health (Bergman and Wiesner, 1976; Cam- 
eron et all, 1969; Cameron and Robertson, 1973; Colley, 1974; Colley et fj 
al., 1974; Comstock et al., 1971; Hariap and Davies, 1974; Kraemer et £j 
al., 1983; Saxton, 1978; Tager et all, 1979). One of the most frequently 
mentioned group of illnesses in children that has been associated with QQ 
parental smoking was respiratory illnesses . O 

_ QD 
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The relationship of smoking and hearing abilities also has been inves¬ 
tigated. Zelman (1973) found that smokers manifested greater hearing 
losses than nonsmokers, especially at the higher frequencies. Smokers 
also have been shown to have less temporary threshold shifts than non- 
smokers (Dengerink et al., 1984):..Cantrell (1970) reported that tobacco 
smoking caused eustachian tube malfunction and adversely affected the 
tympanic membrane. Marston, Steirett; and McLennan:(1980), however, 
found no significant effect on the admittance characteristics at the plane 
of the tympanic membrane in young adult smokers. 

With regard to passive smoking and hearing ability in children; Saxton 
(1978) reported that infants whose mothers smoked during pregnancy 
manifested reduced or impaired auditory function as compared to infants 
whose mothers did not smoke. In addition; Kraemer and colleagues (1983) 
found that exposure to two or more household cigarette smokers increased 
children’s risk for persistent middle ear effusions (PMEE) nearly three¬ 
fold, fourfold with exposure to smoke from more than three packs per 
day. Children with the combined factors of atopy, nasal congestion, and 
exposure to cigarette smoke were six times more likely to manifest PMEE. ’ 
Examination of the literature indicated a paucity of data regarding the 
effects of passive smoking on the incidence of middle ear problems in 
children. In a reanalysis of some of the Kraemer et al. data, Rogers and 
colleagues (1984) suggested that there was not enough evidence to estab¬ 
lish cigarette smoke exposure as a risk factor for PMEE. Further data, 
therefore, need to-be obtained to determine the effects of passive cigarette 
smoking in children and middle ear problems. Also, because the Kraemer 
et al. data were obtained in Seattle, a city that has reduced air quality, 
similar information from a relatively “clean” air environment; such as 
Kansas (National Commission of Air Quality, 1981), should provide use¬ 
ful, additional data. 

The purpose of the present investigation was to obtain survey data from 
parents of Kansas school children identified as having middle ear prob¬ 
lems and compare them to data obtained from parents of children who 
passed their school's hearing screening tests. Information was obtained 
regarding the number of household smokers* the amount and type of 
household smoking, and the number of middle ear problems. 



PROCEDURES 

A questionnaire (see Appendix A) was developed to obtain the pertinen } 
data from parents of Kansas school children. The questionnaire was at¬ 
tached to a cover letter for the parent (or guardian) of each child, which 
provided general information about the investigation and the rights of the 
participants. 

The questionnaires were copied on different colored paper for easy 
identification. White forms were given to parents of children, who had 
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been identified by a physician as having a middle ear problem. These 
children had failed the school's hearing screening procedures and were 
referred to a physician for diagnosis. Blue forms were given to parents 
of children who had passed the school's hearing screening test. 

The exact hearing screening procedures might have varied slightly be¬ 
tween school districts. The minimum procedures established by state reg¬ 
ulations are bilateral pure tone screening at 25 dB HL for the frequencies 
.5, 1, 2, 4. and 6 kHz (Kansas Department of Education (DOE)/Depart- 
ment of Health and Environment (DHE), 1980). Each child who passed 
the screening test responded appropriately to the test stimuli. Each child 
who failed the screening test was rescreened at a later date . If the child 
failed the rescreening, a pure-tone threshold was obtained. A child was 
referred for a complete audiometric evaluation and an examination by a 
physician if the hearing test results showed a loss of 30 dB at two fre¬ 
quencies or 35 dB at one frequency in either ear (KDOE/DHE, 1980): 
Personnel in some school districts with the appropriate equipment ob¬ 
tained tympanograms as well: The experimental (i.e., diagnosed by a phy¬ 
sician with middle ear problems) and control (i.e., passed school's hearing 
screening) groups, therefore, did not undergo identical subject selection' 
procedures. The subject selection procedures, however, followed the pro¬ 
cedures for the identification of middle ear problems in Kansas public 
schools. The authors determined that these procedures were appropriate 
for the present survey investigation. 

A total of 1600 questionnaires, 800 white forms and 800 bliie: forms, 
were divided between the special education directors of each school dis¬ 
trict in Kansas by the Kansas Department of Education. Ten question¬ 
naires of each color were given to smaller districts; 25 questionnaires of 
each color were given to larger districts. The directors had been informed, 
in advance, of the investigation. 

Written instructions were provided with the questionnaires to each di¬ 
rector. The instructions included: 


1. the meaning of the color code; 

2. the number of questionnaires provided; 

3. the procedures used to code subjects, sex. school district, and age; 

4. the procedures to match children from the experimental (i.e... di¬ 
agnosed with middle ear problems) and control (i.e., passed school's 
hearing screening test) groups; and, 

5. the deadline date and address to return the questionnaires. 


Subjects were matched by age, within ± 6 months, and sex. For the 
statistical analyses, the subjects were grouped by age according to the 
following categories; less than or equal to 6;6.6;6 to 8;0. and greater than 
8;0 (yean;months). Each matched-subjects pair fell within the same age 
category; no matched pairs crossed age categories. All subjects were se- 
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lected. according to the hearing screening and medical exam results, by 
the staff of the local school district. 




RESULTS 

A total of 344 questionnaires (21.5%) were returned to the investigators. 
Of those returned, a total of 238 questionnaires (119 matched pairs) were 
used in the analyses. One hundred and six questionnaires were excluded 
from study for a variety of reasons, most often because they lacked an 
appropriately matched sample. Table 1 shows a breakdown of the 238 
subjects by age and sex. 

■ The results of the investigation revealed a significant difference between 
the two groups for the number of middle ear problems during the last year 
(X 2 ■ 96.6; df « 3; p < .0001). The members of the experimental group, 
each of whom was identified by a physician as manifesting a middle ear 
problem, had significantly more episodes of middle ear problems than the 
members of the control group, each of whom passed the school's hearing 
screening test. This finding was important because it was conceivable that 
some children with a middle ear problem might pass a pure-tone screening, 
thereby confounding the control group. 

There were nonsignificant differences between the two groups on items 
regarding the presence of smoking in the home (x 2 - 2.84; df - 1; p > 
.05); the number of smokers in the home (x 2 “ 2.88; df m 2; p > .05), 
the type of smoking in the home (x 2 “ 3.52; df - 2; p > .05), and the 
amount of cigarette (x 2 “ 6,55; df « 4; p> .05), cigar (x 2 ■ 0; df « 1; 
p > .05), and pipe (x 2 ■ 3.23; df m Up> .05) smoking in the home. 

Figure 1 shows the number of homes in each group with the presence 
and absence of smoking. Cigarette smoking was by far the greatest type 
of smoking in the home. One hundred and seven respondents indicated 
that cigarette smoking occurred in the home as compared to 12 respond^ 
ents who indicated that some other type of smoking occurred. 

Figure 2 shows the number of household smokers for each group. Krae- 
mer and colleagues (1983) reported a greater risk for PMEE in children 
with exposure to two or more household smokers or smoke from more 
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Table 1L A Breakdown by Age and Sex of 
the 238 Subjects 
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iected. according to the hearing screening and medical exam results, by 
the staff of the local school district. 


RESULTS 

.A total of 344 questionnaires (21.5%) were returned to the investigators. 
Of those returned, a total of 238 questionnaires (119 matched pairs) were 
used in the analyses. One hundred and six questionnaires were excluded 
from study for a variety of reasons, most often because they lacked an 
appropriately matched sample. Table 1 shows a breakdown of the 238 
subjects by age and sex. 

' The results of the investigation revealed a significant difference between 
the two groups for the number of middle ear problems during the last year 
(X 3 * 96.6; df * 3 ; p < .0001). The members of the experimental group, 
each of whom was identified by a physician as manifesting a middle ear 
problem, had significantly more episodes of middle ear problems than the 
members of the control group, each of whom passed the school's hearing 
screening test. This finding was important because it was conceivable that 
some children with a middle ear problem might pass a pure-tone screening, 
thereby confounding the control group. 

There were nonsignificant differences between the two groups on items 
regarding the presence of smoking in the home (x 3 * 2.84; df * 1; p > 
.05), the number of smokers in the home (x 3 ■ 2.88; df * 2; p > .05), 
the type of smoking in the home (x 2 * 3.52; df - 2; p > .05), and the 
amount of cigarette (x 3 ■ 6.55; df “ 4;p > .05); cigar (x 3 * 0; df * 1; 
p > .05), and pipe (x 3 * 3.23; df m U p > .05) smoking in the home. 

Figure 1 shows the number of homes in each group with the presence 
and absence of smoking. Cigarette smoking was by far the greatest type 
of smoking in the home. One hundred and seven respondents indicated 
that cigarette smoking occurred in the home as compared to 12 respond¬ 
ents who indicated that some other type of smoking occurred. 

Figure 2 shows the number of household smokers for each group. Kra¬ 
mer and colleagues (1983) reported a greater risk for PMEE in children 
with exposure to two or more household smokers or smoke from more 









Table 1. A Breakdown by Age and Sex of 
the 238 Subjects 


Sex 

<6:6 

A#e 

group 

6;6-8;0 

>8:0 

Total 

M 

38 

36 

60 

134 

F 

30 

4t 

26 

104 

Total: 

68 

84 

86 
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Figure 3. The number of respondents in the control (solid black) and experimental 
(black lines) groups by the amount of cigarette smoking in the home. 


Figure 3 shows the number of respondents in each group by the amount 
of cigarette smoking in the home. A nonsignificant trend is shown in 
Figure 3 in which the experimental! group reported more smoke in the 
home than the control group. For example, four respondents in the ex¬ 
perimental group and none in the control group reported smoke from more 
than three cigarette packs per day in the home. 

These nonsignificant trends also appeared for cigar and pipe smoking. 
A greater amount of cigar and pipe smoking was reported for the exper¬ 
imental group. Two respondents in the experimental group and one in the 
control group reported that cigars were smoked in the home for more 
than three hours per day. Three respondents in the experimental group 
and none in the control group reported that pipes were smoked in the 
home for more than one hour per day . 

The results also showed no significant differences in the episodes of 
middle ear problems by age (\ 2 » 8 51; df - 6; p > .05) or by sex (x 2 
- .41; df - 3 vp > -05): Apparently, the matching procedures used in 
this investigation were adequate. 

DISCUSSION 

Survey investigations traditionally have low response rates. Unfortu¬ 
nately, low response rates may render the results of a survey questionable. 
The need for follow-up to nonrespondents has been emphasized earlier 
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Figure 3. The number of respondents in the control (solid black) and experimental 
(blAck lines) groups by the amount of cigarette smoking in the home. 


Figure 3 shows the number of respondents in each group by the amount 
of cigarette smoking in the home. A nonsignificant trend is shown in 
Figure 3 in which the experimental group reported more smoke in the 
home than the control group. For example, four respondents in the ex¬ 
perimental group and none in the control group reported smoke from more 
than three cigarette packs per day in the home. 

These nonsignificant trends also appeared for cigar and pipe smoking. 
A greater amount of cigar and pipe smoking was reported for the exper¬ 
imental group. Two respondents in the experimental group and one inlhe 
control group reported that cigars were smoked in the home for more 
than three hours per day. Three respondents in the experimental group 
and none in the control group reported that pipes were smoked in the 


home for more than one hour per day. 


The results also showed no significant differences in the episodes of 
middle ear problems by age (x 2 * 8.51; df « 6; p > .05) or by sex (x 2 
.41; df * 3; p > .05). Apparently, the matching procedures used in 


this investigation were adequate. 


DISCUSSION 


purvey investigations traditionally have low response rates. Unfort¬ 
unately, low response rates may render the results of a survey questionable. 
The need for follow-up to nonrespondents has been emphasized earlier 
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(Ferber ct all. 1980). In the present investigation, the low response tale 
seemed to result from the future of the school personnel to distribute and 
collect the surveys by the established deadline rather than a reluctance 
of parents to respond. The most common reasons for failing to return the 
completed questionnaires were that the school personnel forgot to dis¬ 
tribute them and that they were too busy with end-of-year responsibilities. 

Certainly, if some parents (e g., smokers) were more likely not to re¬ 
spond than others (e.g , nonsmokers), the survey results would be invalid. 

The fact that there were nonsignificant differences for the number of 
smokers in the matched pairs for each group seemed to validate the re¬ 
sults. Apparently, smokers and nonsmokers were equally likely to com¬ 
plete the survey. 

The results of the present investigation revealed no differences between 
die experimental and control groups for the presence of smoking, the 
amount and type of smoking, and the number of smokers in the home. It 
also was interesting to note a nonsignificant trend for children exposed 
to very heavy smoking in the home often to have middle ear problems. 

For these children, a larger sample might have revealed significant dif¬ 
ferences. Further study of this important health factor is encouraged. 

The present study supported the conclusions of Rogers et al. (1984)' 
that exposure to cigarette smoke in the home was not a risk factor for 
middle ear problems in children. Rogers et all (1984) reanalyzed previous 
data from Kraemer et al. (1983) by controlling for the influence of nasal' 
congestion. They suggested that it was the nasal congestion that influ¬ 
enced Kraemer's significant results, not exposure to household cigarette 
smoking. 

Another factor to be considered in the relationship between passive 
smoking and middle ear problems in children is the effects of air quality. 

A large body of evidence has indicated a qualitative relationship between 
air pollution and disease (Perera and Ahmed, 1979); As mentioned earlier, 
the Seattle, Washington area (where Kraemer’s data were collected) has 
reduced air quality. The state of Kansas has a relatively "clean” air en¬ 
vironment. Cigarette smoking and air pollution have been recognized by 
epidemiological experts as independent factors, which when combined 
produce an additive and in some cases a synergistic effect (Perera and 
Ahmed, 1979); The relative elimination of air pollution in the present © 
investigation suggested that tobacco smoke exposure albne might not be tv 
as great a risk factor for middle ear problems in children as previously CO 
assumed. 

It should be pointed out once again that the health risks of smoking. GO 
both active and passive, were evident in the literature. The relationship © 
between passive smoking and middle ear problems in children, however. CD 
is apparently a complex one. The risks of middle ear problems from ex- Cm 
posure to tobacco smoke most probably increase when in combination w 
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with other risk factors* such as air pollution or nasal congestion, or when 
the smoke exposure is excessively heavy. 

The authors acknowledge the personnel from the many school districts who participated in 
the investigation. Also, the authors thank Dr, George MiUiken, Department of Statistics, at 
Kansas State University for his assistance in the statistical analyses. 


APPENDIX A; QUESTIONNAIRE 

I D #____ Age- 

District/Cooperative #- 

Please respond to the following items completely and accurately, 

1. For the school-age child identified above, what is the number of episodes of middle ear 
problems during the last year? 

None _I to 2 _3 to 6 _more than 6 

2. What was the most recent method of treatment for the middle ear problem? 

_None_Medication __Surgery 

_antihistamine PE lubes (tubes 

__antibiotic placed in eardrum) 

___ antihistamine and antibiotic __ mastoidectomy 
_other {specify) _other (specify) 

Hbw has the number of episodes of middle ear problems changed over the last three 
years? 

_N6 change _ Increased _ Decreased 

41, Does smoking of any kind occur in your place of residence? 

_Yes _ No 

If‘'yes**, please complete the remainder of the form. 

5. Check each type of smoking that occurs in the place of residence on a typical day 
(consider both residents and visitors). 

_Cigarette _ Cigar _ Pipe 

6. Check the number of smokers living in your place of residence. 

H _ 2_3 or more 

7. Check the total amount of cigarette smoking by all smokers that occurs within your 
place of residence on a typical day. 

None _ Less than one pack 

_ At least one pack but less than two 
__ At least two packs but less than three 
_Three packs or more 

8. Check the total amount of pipe smoking by all smokers that occurs within your place 
of residence on a typical day (double count if two people smoke a pipe at the same 
time). 

None _ Less than one hour 

_ At least one hour but less than three hours 

_At least three hours but lest than five hours 

Five hours or more 

9. Check the total amount of cigar smoking by all smokers that occurs within your place 
of residence on a typical day (double count if two people smoke cigars at the same 
time). 
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with other risk factors, such as sir pollution or nasal congestion, or when 
the smoke exposure is excessively heavy. 
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Kansas State University for his assistance in the statistical analyses. 



APPENDIX A: QUESTIONNAIRE 

I.Di #_ _ _ _ Age_ 

DisinctCcooperative #_ 

Please respond to the following items completely and accurately, 
ll For the school-age child identified above, what is the number of episodes of middle ear 
problems during the last year? 

_None_1 to 2 _3 to 6 _more than 6 

2. What was the most recent method of treatment for the middle ear problem? 

_None _Medication • Surgery 

_antihistamine __ PE tubes (tubes 

_antibiotic placed in eardrum) 

__ antihistamine and antibiotic __ mastoidectomy 
_other (specify) __ other (specify) 


3. How has the number of episodes of middle ear problems changed over the last three 
yean? 

_No change _ Increased _ Decreased 

4. Does smoking of any kind occur in your place of residence? 

Yes _ No 

If “yes**, please complete the remainder of the form. 

5. Check each type of smoking that occurs in the place of residence on a typical I day 
(consider both residents and visitors)] 

_Cigarette _ Cigar _ Pipe 

6. Check the number of smokers living in your place of residence. 

_I _ 2 _ 3 or more 

7. Check the total amount of cigarette smoking by alt smokers that occurs within your 
place of residence on a typical day, 

_None _ Less than one pack 

_At least one pack but less than two 

__ Al least two packs but less than three 
Three packs or more 

ft. Check the total amount of pipe smoking by all smokers that occurs within your plhce 
of residence on a typical day (double count if two people smoke a pipe at the same 
time). 

_ r . None _ Less than one hour 

__ At least one hour but less than three hours 

_At least three hours but less than five hours 

_Five hours or more 

9. Check the total amount of cigar smoking by all smokers that occurs within your place 
of residence on a typical day (double count if two people smoke cigars at the same 
time). 
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Tainio, v.M. , Savilahti, E., Salmenpera, L, Arjomaa, P, Siimes, 
M.A., Perheentupa, J. "Risk Factors for Infantile Recurrent Otitis 
Media: Atopy but Not Type of Feeding" Pediatr Res 23: 509-512, 
1988. 

ABSTRACT. We followed 183 infants from birth to 2.3 yr of age. 
Of these infants 28 had recurrent otitis media (ROM), defined as 
five or more separate episodes of otitis media (OM) during the 
first 2 yr of life or four such episodes during their 2nd yr. The 
OM presented during their 1st yr (early onset ROM) in 12: infants 
and during their 2nd yr (2nd yr ROM) in 16. Eighty infants had no 
OM and served as a comparison group. Regarding type of feeding, 
the infants with early-onset ROM did not differ from their age- 
matched pairs in the comparison group either one month before the 
first OM or at the time of first episode of OM. Exclusive breast¬ 
feeding did not prevent OM and early weaning was not a risk factor 
for ROM. Atopy was associated with ROM with a relative risk of 
1.9 (95% confidence limits 1.2-3.2). It was particularly prevalent 
among the infants with early-onset ROM, in 67 versus in 25% in the 
comparison group (p < 0.01). During the 2nd yr daily contact with 
five or more children was associated with ROM with a relative risk 
of 2.1 (1.3-3.3). The infants with 2md-yr ROM were in daily contact 
with more children than the comparison group (mean 11 versus 5; p 
< 0.001). Parental smoking was more frequent amongi the infants 
with ROM than in the comparison group (54 versus 33%; p < 0.05). 
In the infants with early-onset ROM plasma concentration of IgM 
antibodies to cow's milk was highest at the age of 9 months, and 
the concentration of IgE was highest at the ages of 9 and 12 months. 
In conclusion atopy, not the type of feeding, is a risk factor for 
early-onset ROM, and daycare outside the home for ROM dUringi the 
2nd yr. 
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Risk Factors for Infantile Recurrent Otitis 
Media: Atopy but Not Type of Feeding 


V-Ml TAINIO, E. SAV1LAHT1. L. SALMENPERA, P. ARJOMAA, M A. SIIMES, AND 

J. PERHEENTUPA 

Children s Hospital, University of Helsinki, Helsinki. Finland 


ABSTRACT. We foUowed 183 infants from birth to 2 J yr 
of age. Of these infants 28 had recurrent otitis media 
(ROM), defined as five or more separate episodes of otitis 
media (CM) during the first 2 yr of life or four such 
episodes during their 2nd yr. The OM presented during 
their 1st yr (early-onset ROM) in 12 infants and during 
their 2nd yr (2nd yr ROM) in 16. Eighty infants had no 
OM and served as a comparison group. Regarding type of 
feeding, the infants with early-onset ROM did not differ 
from their age-matchcd pairs in the comparison group 
either 1 month before the first OM or at the time of first 
episode of OMi Exclusive breast-feeding did not prevent 
OM and early weaning was not a risk factor for ROM. 
Atopy was associated with ROM with a relative risk of 
1.9 (95% confidence limits 1.2-3.2). It was particularly 
prevalent among the infants with early-onset ROM, in 67 
versus in 25% in the comparison group (p < 0.01). During 
the 2nd yr daily contact with five or more children was 
associated with ROM with a relative risk of 2.1 (1.3-3.3). 
The infants with 2nd-yr ROM were in daily contact with 
more children than the comparison group (mean 11 versus 
5; p < 0.001). Parental smoking was more frequent among 
the Infants with ROM than to the comparison group ($4 
versus 33%; p < 0.05). Ih the infants with early-onset 
ROM plasma concentration of IgM antibodies to cow's 
milk was highest at the age of 9 months, and the concen¬ 
tration of IgE was highest at the ages of 9 and 12 months. 
In conclusion atopy, not the type of feeding, is a risk factor 
for early-onset ROM, and daycare outsidt the home for 
ROM during the 2nd yr. (Pediatr Res 231 509-512, 1988) 

Abbreviations 

OM, otitis media 

ROM, recurrent otitis media 

CM; cow'$ milk 

CMA, cow's milk allergy 


OM may occur in early infancy, but its incidence increases 
rapidly after the age of 6 months (1, 2). In a Finnish follow-up 
study 5% of infants had OM during the first 6 months of life, 
36% during their 1st yr, and 59% during their 2nd and 3rd yr 
(3) Several risk factors have been identified: daycare outside the 
home (4), enlarged adenoids (5), feeding in the horizontal posi¬ 
tion (6), smoking at home (7), and atopy (8, 9), particularly food 
alleTgy (9), Some studies suggest a protective effect of breast- 
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feeding (3, 10, 11) but others delect none (2, 13). Any study of 
the impact of feeding on morbidity is beset with numerous 
methodologic limitations (14). 

In this prospective study we followed 198 infants throughout 
the 1st yr of life, carefully recording their feeding regimen: 
illnesses, and environment. For 1183 of the infants similar data 
were obtained from the parents regarding the 2nd yr by a detailed 
questionnaire. From these data we analyzed the risk factors for 
ROMl 


MATERIALS AND METHODS 

We followed 198 healthy newborns from birth: they were seen 
at clinic visits at 2, 4, 6, 9, and 12 months of age. and whenever 
they had any problems regarding feeding, nursing, or illness. At 
a mean age of 2.3 yr 60 of the infants were examined by one of 
us (V-MiT.), and a questionnaire was sent to each familV; The 
questionnaire was returned by 183 families. Data concerning 
health, feeding, and socioenvironmental factors were recorded at 
each visit and from the questionnaire (15-17). All medical care 
during the 1st year was provided by one pediatrician (L.S.). The 
illnesses during the 2nd yr were treated by physicians chosen by 
the parents. The services of health center physicians are free of 
charge. General health insurance covers pan of the fees of private 
practioners, and additional voluntary insurance usually covers 
such fees completely. Therefore parents seek medical care for 
their infants very readily, and pediatric and otologic services are 
commonly used. A venous blood sample was taken at each clinic 
visit, and levels of plasma IgE and cows' milk antibodies were 
measured (15-17). The plasma levels of IgG and IgM CMi 
antibodies are expressed as percentages of a standard plasma 
with a high level of CM antibodies. 

OM was defined as an otoscopic loss of translucency and 
landmarks, clear inflammation or bulging of, lack of mobility 
of, or purulent discharge from the tympanic membrane Infants 
with OM or ROM were symptomatic. 

ROM was defined as the number of separate episodes of OMi 
occurring in the 90th percentile of the whole series of infants 
during the first 2 yr (five episodes), or in the 95lh percentile 
during the 2nd yr (four episodes). An OM occurring 2 months 
after a previous OM and after a normal otoscopic finding during 
the interval was regarded as a separate episode. Early-onset ROM 
was ROM with the first OM during the 1st yr, and 2nd-yr ROM 
was ROM with first OM during the 2nd yr. 

Atopy. The diagnosis was based on the presence of pruritic dry 
dermatitis, urticarial eruption, three or more episodes of wheezy 
bronchitis, or three of the following: rhinorrhea lasting more 
than 1 month: frequent itching and/or wateringofihe eyes, two 
episodes of wheezy bronchitis, gastrointestinal symptoms pro¬ 
voked by foods (16). The most frequent problems were cuta¬ 
neous. 

CMA was diagnosed if skin, respiratory, or gastrointestinal 
signs develdped repeatedly after ingestion of cow’s milk and 
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disappeared on a cow's milk-free diet, and were provoked by a 
cow's milk challenge lest at hospital. 

Feeding. All mothers were encouraged to breast-feed as 16ng 
"as possible. Of the 198 infants, 32 were completely weaned by 
3.5 months of age. At 6 months of age 101 and at 9 months 31 
infants were still exclusively breast-fed, having no milk formula 
or other complementary food. The weaned infants followed a 
standard dietary program including an adapted formula (Tutteli, 
Valio. Ltdi Helsinki! protein concentration 16 g/liter)j fruit and 
vegetables from 3 months of age, and cereals and meat from 5 
months. Pasteurized whole cow's milk was substituted for the 
formula from 9 months. For 98 infants, the most frequent food 
allergens (eggs, fish, tomatoes. citrus fruit, chocolate, peas, and 
strawberries) were excluded from the diet until 12 months of age, 
on the advice given by well baby clinics to the families with a 
history of atopy. 

Socioeconomic background. Of the mothers, 23% had an aca¬ 
demic background and another 39% had some other form of 
higher education; 65% were employed until shortly before the 
infant’s birth, and 38-59% were employed during the follow-up 
after a maternity leave of 10 months. By self-assessment the 
economic status was good in 28% of the families, satisfactory in 
64%, and unsatisfactory in 8%. The mean housing space was 16 
± 7 (SD) nr/penon. There were three single mothers. In 42% 
of the families the infant was the only child, 22% of families had 
two children, and 36% three or more children. 

Smoking habits and pets. Of the mothers 15% and of the 
fathers 32% were smokers, and in 36% of the families either one 
or both smoked! Smoking took place mainly outside the home. 
Smoking is forbiddtn in daycare family homes and daycare 
centers. A pet was present in 20% of the homes. 

Daycare and contact with other children: At 12 months of age 
62% of the infants were cared for at home by their own mother, 
18% in another family-type arrangement, and 20% at a public 
daycare center. At 24 months the respective numbers were 41, 
29, and 24%; 6% had another arrangement. The median number 
of children in home care was two, in the family-type setting four, 
and at a daycare center 12. 

Statistical analyses. The x 2 , t tests, and multivariate analysis 
of variance were used for comparisons. Because of skewness of 
distributions of plasma SgE and cow’s milk antibodies, values 
were analyzed after log transformation! Predictive factors for 
ROM and for more than one, two, three, four, or five episodes 
of OM were searched for by stepwise logistic regression! Seven¬ 
teen variables were tested. The variables were treated as categor¬ 
ical 1 Some variables were categorical by nature (variables 6, 7, 8^ 
16, and 17) and others were divided into two categories either in 
a way that was relevant for the study (iie., daycare at home or 
outside the home) or by choosing a cutoff point using the 
distribution of the whole series of 183 infants (Table I). 


RESULTS 

OM. For the study of ROM, the following groups were distin- 
guished among the series of 183 infants: ROM 28 infants, eariy- 
onset ROM 12 infants, 2nd-yr ROM 16 infants, and a compar¬ 
ison group of 80 infants who had no OM during their first 2 yr t 
In addition 151 infants had noOM during their 1st year and 96 
during their 2nd yr. In 14 of the 28 infants with ROM ade- 
noidectomy was done and nine had typanostomy tubes placed. 
Of the total number of otorhinologic operations in the series, 
70% were in infants with ROM. 

Upper respiratory tract infections The frequency of upper 
respiratory tract infections was not a risk factor for ROM (Table 
IT However, during the 1st yr such illnesses were more frequent 
in the infants with ROM than in the comparison group (6.0 ± 
0.6 versus 4.0 ± 0.2 infections, p < 0.01). There was no such 
difference during the 2nd yr (2.8 ± 0.3 versus 3.4 ± 0.5, respec¬ 
tively). 

Feeding None of the feeding variables tested were risk factors 


Table 1 Risk factors for infantile ROM 9 

Relative nsk 


(95% confidence limit) 


1. High no. of upper respiratory tract in¬ 
fections (a5 during the first 2 yr of life )t 

2. Short duration of exclusive breast-feed- 


ing (£74 days)* 

3. Early regular formula feeding (before 
the age of 99 days)fr 


4. Early complete weaning from breast 
(before the age of 99 days)t 

5; Early introduction of solid foods (be¬ 
fore the age of 131 days)t 

6. Positive family history for atopy 

7. Occurrence of own atopic disease 

8. Occurrence of CMA 

9. Low educational level of mother, (no 
higher education) 

10. Low occupational class of mother (no 

1.9(1.2-32) 

regular work ) 

11. Low social class of family: (lowest of 3 
classes) 


12. Small size of home (£45 m 3 )t 

13. Daycare outside the home at the age of 

1.9 (iK 1-3.2) 

12 0 mo 


14. High no. of child contacts (£5 during 
yr 7) 

15. Sleeping arrangements (with siblings or 
parents) 

16. Smoking of parents (one or both) 

2.1 (1L3-3.3) 

17, Pet at home 



•Relative risk is given only where significantly > 1.0. ROM was 
defined as a5 episodes of OM during the first 2 yr or £4 episodes during 
the 2nd yr. 

t This limit separates one quarriJe of the study group. 


for ROM (Table 1) or for OM (Table 2). The infants with eariy- 
onset or 2nd-yr ROM did not differ from the comparison group 
in this respect (Tables 3 and 4): The 34 infants with one or more 
episodes of OM during the 1st yr of life were compared with 
matched pairs from the comparison group (matched for age, 
season of birth, smoking of parents, type of daycare, and own 
atopy) 1 month before the first OM and at the time of first 
episode of OM. There were altogether three more pairs in whom 
at the time of the first episode of OM, the infant with OM was 
weaned more fully than the comparison infant. The infants with 
eariy-onset ROM were compared with their matched pairs. Al¬ 
together there were no statistical significant differences in these 
comparisons. Ongoing breast-feeding did not prevent OM; six of 
the 12 infants with eariy-onset ROM had the first OM when still! 
exclusively breast-fed and two others when partially breast-fed. 

Atopy appeared in 14 infants during the 1st yr and in another 
31 during the 2nd yn It was associated with a 1.9-fold relative 
risk of ROM (Table 1) and was more common among the infants 
with ROM thaniin the comparison group (50 versus 25%, p < 
0.01). The prevalence of atopy was higher among infants with 
eariy-onset ROM than in those with 2nd-yr ROM (67 versus 
38%, p < 0.05). The infants with eariy-onset ROM had the 
highest concentration of plasma IgE at 9 and 12 months of age 
(Table 5). 

CMA was not a risk factor for ROM (Table 1). Seven infants 
had cutaneous CMA during the 1st yr. They tended to have OM 
more frequently during the 1st yr than the others (1.5 ± 0j6 
versus 0.4 ± 0.1; p < 0.1). Only two"oTtFese seven infants had 
no OM during the 1st year versus 145 of the other 1186 infants 
ip < 0.001). However, only one of the seven infants with CMA 
had ROM. 
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Tabic 2. Relative risks (and their 95% confidence limits) of OM and its recurrence* 


No of episodes of OM 

fell 

in - 76) 

*2 

(«-55) 

*3 

in « 38) 

a" 

1 IV 
« * 

£5 

<»“ 17) 

ROM 
<n - 28) 

Day care outside the home at age 

1.7 

1,6 

1.9 

1.8 

1.7 

1.9 

of 12:0 mo 

(1.24-2.3!) 

0.1-23) 

(1.3-3:0) 

(1.1-3:0) 

(1.0-2.8) 

01-3.2) 

High number of child contacts 


1.4 


1.8 

2.7 

2 1 

(>5 during yr 2) 


(0.9-2.0) 


(1.1-2:9) 

(1.5-5.2) 

(J.3-3.3) 

Occurrence of own atopic disease 





2.2 

1.9 






(1.2-4.2) 

(1.2-3.2) 

Smoking of parents (one or both) 



1.7 







0.1-27) 





• Relative risk is given only where significantly > 1.0. The other 13 variables in Table 1 were not significant risk factors for OM or its recurrence. 


Tabic 3! Feeding parameters in infants with ROM and in the 
infants without OM; median and 1st and 3rd quartiles are given 
for age in days* _ 



Infants with 
eariy-onset 
ROM 

(nm 12) 

Infants with 
2nd-yr ROM 

(h- 16) 

Infants 
without OM 
(* - 80) 

First exposure to 
cow’s milk 

242(78-258) 

98(36-281) 

240(82-291) 

Stan of regular 
formula feeding 

242 (180-278) 

258 (80-290) 

251(111-294) 

Complete weaning 
from breast 

335(186-404) 

238(98-347) 

286(111-354) 

Introduction of 
solid foods 

185 (133-233) 

176 (132-239) 

190(134-235) 


•There were no statistically significant differences between these 
groups, or between all infants with and those without ROM 


Table 4. Prevalence of exclusive breastfeeding among infants 
with ROM and infants without OM *_ 


Age (mo) 

Infants with 
eariy-onset 
ROM 
(h- 12) 

(%) 

Infants with 
2nd-yr 
ROM 

(nm 16) 

(%) 

Infants 
without OM 
<« - 80) (%) 

2 

92 

75 

81 

6 

58 

50 

60 

9 

0 

3H 

18 


• There were no statistically significant differences between these 
groups or even between all infants with and without ROM. 


Cow's milk antibodies. The mean levels of IgG cow’s milk 
antibodies were similar in the ROM group and the comparison 
group. At 12 months of age a higher proportion of infants with 
ROM than of the comparison group (22 versus 6%, p < 0.05) 
had supranormal (>2.0 SD) levels of IgG cow’s milk antibodies 
At 9 months of age the infants with early-onset ROM had a 
higher mean level oflgM cow’s milk antibodies than the infants 
with 2nd-yr ROM (58 versus 12%, of the standard plasma, p < 
0.05), 

Socioeconomic background. The group with ROM did not 
differ from the comparison group in the educational level of the 
mother or the economic status of the family. The mean absolute 
and relative size of the home was similar, as was the mean size 
of the family. 

Number of child contacts and day-care. The number of daily 
child contacts during the 2nd yr was a predictive factor for ROM. 
The relative risk was 2.1 (Table 11) if the number of child contacts 
was five or more. During their 2nd yr the infants with 2nd-yr 
ROM had daily contacts with a mean of I I versus five children 
for the infants with early-onset ROM and five for the comparison 
group {p < 0.001). Daycare outside the home at the age of 1.0 
yr was also a risk factor for ROM (Table 1), even for the first 


episode of OM (Table 2). The proportion of infants having 
daycare outside the home during both their 1st and 2nd yr was 
higher among the infants with ROM than among those of the 
comparison group (59 and 69% versus 24 and 44%; p < 0.05). 
The same was true for those attending adaycare center during 
their 2nd year (44 versus 18%, p < 0.05). However, 10 of the 12 
infants with early-onset OM had the first OM when still being 
taken care of at home. Ten of 16 infants with 2nd-yr ROM had 
daycare outside the home when OM presented. 

Smoking and pets. Of the parents, 55% smoked in the ROM 
group versus 33% in the comparison group (p < 0.05). There 
was no such significant difference between the groups in the 
proportion of homes with a pet (16 versus 20%). 

DISCUSSION 

We noticed a rapid increase in the incidence of OM' from 22% 
during the infants’ 1st yri to 48% during their 2nd) yr. The 
incidence of OM is highest during the first 2 yr of life (1-2. 18). 
Our values were clbse to those reported (2, 3* 18). There are no 
accepted criteria for ROM; our definition (five or more episodes 
during the first 2 yr or four or more during the 2nd yr) resulted 
in an incidence of 15%. A similar incidence (13%) was found in 
another Finnish study (3), but much higher values (30%) have 
been reported (1, 2). 

We found different risk factors in infants with early-onset and 
2nd-yr ROM. Most of the infants with eariy-onset ROM had 
atopy and the mean plasma level of IgE was higher in: these 
infants than in the infants with 2nd yr ROM and those without 
OM; This association with atopy has been noted earlier in regard 
to secretory OM (19: 20), but has recently been disputed (3, 21). 
The majority of infants with early-onset ROM were partially or 
exclusively breast-fed, were cared for at homeland had a small 
number of daily child contacts at the time of the first episode of 
QMl In contrast, the infants with 2nd-yr ROM did not differ 
from the comparison group in the frequency of atopy. They had 
a large number of daily child contacts and were taken care outside 
the home during the 2nd yr of life; these were significant risk 
factors for ROM and for the recurrence. 

Smoking by the parents may irritate the respiratory mucosa 
and so predispose to ROM (7, 18, 23) but today parents seem to 
be aware of this risk and avoid smoking at home or at least in 
the vicinity of the infant. Although parental smoking was not a 
risk factor for ROM, there were more smokers among parents of 
the infants with ROM than in the comparison group. 

In our prospective study we tried to control and record all 
known confounding factors and we had detailed information 
about the feeding of the infants. We could Istudy the simultaneous 
effect of many factors and identify independent risk factors for 
ROM by logistic regression analysis. These turmedjmt to include 
no feeding variables. The mean durations oTexclusive breast¬ 
feeding and of breast-feeding in general were similar in the infants 
with ROM and the comparison group. Thus prolongation of 
exclusive breast-feeding does not seem to afford added protec¬ 
tion. All the infants were initially breast-fed and may have 
benefined from this concerning the propensity toward ROM 


Source: https://www.industrydocuments.ucsf.edu/docs/xnnx0000 
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Table 5, Plasma. IgE concentrations (11/ml) in infants with earfy-onset and 2nd-yr RO M and infants without OM (geometric mean \ 

and 95% confidence limits are given) 



IgE 




IgE 


Scries 

at 6 mo 

n 

IgE at 9 mo 

n 

at 12 mo 

n 

Infants with carlv-on- 
sei ROM 

3.2(1113-7,9) 

12 

• 

5,5 (il 6-118.7) 

9 

108 (3.9-30.0): 

t 

12 

Infants with 2nd-vr 

ROM 

1.3 (0.5-3.1) 

8 

1.310.6-2.9) 

10 

1.8 (0.7-4.7) 

12 

Infants without OM 

3.3 (2.2-5.0) 

63 

3.9(1.8-8.0) 

65 

6.1 (4 3-8.83 

77 


Significant differences between groups are indicated: * p < 0,05; + p < OjOI . 


However our study does not allow an evaluation of benefits of 
early breast-feeding. Neither short nor prolonged breast-feeding 
were risk factors for infantife atopy in our series (16). The total 
level of IgA was lower in the milk of the mothers whose infants 
became allergic to cow’s milk than in mothers with nonallergic 
infants (24). Thus the quality of the breast milk may be more 
important in conferring resistance to disease than the duration 
of breast-feeding. 

Cow's milk has been claimed to cause recurrence of OM in 
infancy either as an allergen (9) or as a direct irritant of the 
nasopharyngeal tubes in horizontal feeding (6). OM was more 
common in the infants with CMA than in the others, but only 
one of the: infants with CMA developed ROM. Probably early 
detection of CMA with subsequent elimination diet and otorhino- 
logic operations averted the cycle of infections. Another finding 
suggesting that cow's milk plays a role in ROM in some infants 
is the increased level of IgM antibodies to cow’s milk in the 
plasma of these infants and the increased prevalence of supra- 
normal levels of IgG antibody to cow's milk. 

Our findings indicate that infantile ROM is associated with a 
number of predisposing factors. In some infants immune reac¬ 
tions are associated with cow’s milk feeding. In infants develop¬ 
ing ROM the most important risk factor in the 1st yr was their 
own atopy, in contrast to daycare outside the home and a large 
number of child contacts in the 2nd yr. 

Acknowledgment . The formula was kindly donated by Valio 
Co. Ltd.. Helsinki, Finland and canned solid foods (given to 
some infants as a supplement to breast-feeding) by Orion Co„ 
Chymos, Lappcenranta, Finland. 
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Strachan, D.P., Jarvis, M.J., Feyerabend, C. "Passive smoking, 
salivary cotinine concentrations, and middle ear effusion in 7 
year old children" Br Med J 298: 1549-1552, 1989. 

This cross-sectional observational study was designed to 
assess the contribution of passive smoking to the development of 
middle ear underpressure and effusion. The subjects were 892 
children aged 6.5-7.5 years taken from one-third of the primary 
schools in Edinburgh. Satisfactory tympanograms were obtained for 
872 subjects, and results of assay of salivary cotinine 
concentrations were available for 770 children. Both measures 
were available in 736 of the original 892 children. The aim of 
this study was to determine if there was a correlation between the 
prevalence of middle ear underpressure and effusion and the salivary 
cotinine levels in the children. The authors reportedly found 
that there was a trend towards more abnormal tympanometric findings 
with increasing cotinine levels. The conclusion of the authors 
was that "[t]he results of this study are consistent with those of 
case-control studies of children attending for an operation to 
relieve middle ear effusion" and that "about one-third of the cases 
of middle ear effusion in this study were statistically attributable 
to exposure to tobacco smoke." The investigators recommend that 
"the disease should be added to the list of recognized hazards 
associated with passive smoking." 
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Passive smoking, salivary cotinine concentrations, 
and middle ear effusion in 7 year old children 

D P Strachan, M J Jarvis, C Feyerabend 


Abstract 


Objective —To assess the contribution of passive 
exposure to tobacco smoke to the development of 
middle car underpressure and effusion. 

Denpi-Crosi sectional observational study. 

Settint— One third of the primary schools in 
Edinburgh. 

Subjects—992 Children aged 6** 1 to were 
examined, and satisfactory tympanograms were 
obtained in 872. Results of assay of salivary cotinine 
concentrations were available for 770 children, and 
satisfactory tympanograms were available for 736 of 
these. 


End point —Correlation of the prevalence of 
middle car underpressure and effusion with concen¬ 
trations of the marker of nicotine, cotinine, in the 
saliva of the children. 

Measurements end main results—Middle ear 
pressure and compliance were measured in both ears 
by impedance tympanometry. Salivary cotinine 
concentrations were assayed by gas-liquid chromat¬ 
ography. Cotinine concentrations increased with the 
number of smoke^^^ 
higher concentrations than lioys, and children living 
in rented housing had higher concentrations than 
those living in housing owned fejheir ^arenu. 
There was d trend towards moMh^^f^rffipano- 
metric findings with mcrteM3^^aei\6oein^ 
tion, the odds jatio lor a doubling of the cotinine 
Cbnceatratidfiwmg I-14 (95% confidence interval 
1 -03 to 1*27). After adjustment for the sex of the child! 
and housing tenure the odds ratio for a doubling of 
the cotinine concentration was M3 (1-00 to 1-28). 


Conclusions —The results of this study are consis- 
amt with those of case-control studies of children 
at tendin g for aa^sfenm^to jclkw middle oar 
Department of Community ^ukm. Tbcy indk^^thm the diseawghouid be 

Medicine, University of od ded to the list of recognised fc a nr d^ wiocti ted 
Edinburgh, Edinburgh EH8 with passive smoking. About one third ofihe cases of 
9AG middk ear effusion k this study wcrrkatistically 

DP Strachan, mrcp, attributable to exposure to tobacco smoke. 

Wellcome rmarch training 
fellow in clinical epidemiology 

Introduction 

Middle ear effusion (gliie ear) is the commonest 
reason for admitting young children for an operation, 1 
but little is known about its cause.’ Case-control 
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have shown an increased risk associated with the 
presence of smokers in the household,” particularly in 
children who had been exposed to high levels of 
tobacco smoke. 1 Criteria for referral and admission for 
middle ear effusion seem to be determined substantially 
by the "health culture'* of the family* and by local 
clinical practice, which may in turn be affected by the 
availability of services.- Thus the interpretation of 
studies based on patients in hospital is complicated by 
selection bias, which may result in either a spurious 
relation with parental smoking or an underestimate of a 
true effect. 

Five studies of children in the general population 
have reported on the association between middle ear 
effusion and passive exposure to smoke.*' 1 ’ Only 


Iversen et el found a significant association, and their 
results suggested that the risk associated with passive 
smoking increased with age.* If this is so it might 
explain the negative results of the other studies, which 
were based on children aged less than 5 years old:* u 
Both middle ear effusion and exposure to tobacco 
smoke can be measured objectively. Since its introduc¬ 
tion some 20 years ago" impedance tympanometry has 
been widely used as a diagnostic and screening tool in 
young children* and its relation to fluid in the middle 
car has been validated in patients attending for myrin¬ 
gotomy. M * Cotinine, an important metabolite of nico¬ 
tine, is the most suitable marker to measure passive 
exposure to tobacco smoke. It is specific, has a half life 
of about 20 hours, and can be assayed in concentrations 
as .low as 0* 57 nmol/1 (<M ng/ml) by gas-liquid chroma¬ 
tography.** Salivary concentrations of cotinine are 
roughly in proportion to those in blood and have been 
used to measure exposure to environmental tobacco 
smoke in adults 1 * 11 and adolescents." * 

We investigated the relation between exposure to 
smoke and middle ear disease in a sample population of 
7 year old schoolchildren who were participating in a 
survey of the effects of the home environment on 
respiratory health.*' 


Subjects and methods 

A sample of one in three primary schools in 
Edinburgh was chosen at random, and the parents of 
all children in the third primary class (aged 6?/f-7V5 
years in September 1986) were contacted! by postal 
questionnaire. This asked about respiratory symptoms 
and housing conditions relating to the child; more 
details are reported elsewhere.’ 1 The current or latest 
occupation of the head of the household was coded to a 
social class according to the registrar general's classifi¬ 
cation of occupations.” Written parental I consent to 
clinical tests was requested, and ethical approval for 
the srudy was obtained from Lothian Health Board and 
Lothian Regional Council's education department. 

Clinical tests were performed at the schools during 
January to June under the supervision of DPS. Middle 
ear pressure and compliance, the volume of the ear 
canal, and the relative gradient of the tympanometric 
curve were measured in both ears with a Microlab 
Earscan configured for impedance measurements 
(Micro Audiometries * Florida, United States). This 
uses a probe tone of 226 Hz at 85 db and sweeps from 
200 to -312 daPa at 100 daPi/S. The children were 
asked to swallow* a tip of water immediately before the 
measurement was made to ensure that patent eustachian 
tubes would be ventilated. Table I shows the types of 
tympanograms, defined on the basis of the modification 
of Jerger's original classification’* that was proposed 


TAtlX I — Types of tym p anograms according toFieUau-Sikolajien" 


Type 

Middle car 
pressure (daPi J 

Gradient 

ffc): 

Interpretation 

A 

TOO io -99 9 

>10 

Norma! i 

Cl 

-10010-199 9 

>10 

Mdd untkrpresuirc 

a 

-20010-312 

>10 

Severe underpressure 

B 

No peak 

<10 

Middle ear effusion 
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and validated by FieUau-Nikolajsen. 1 To characterise 
each child the tympanogram obtained on examination 
of the more abnormal ear was used in the analysis. 

The children were asked to collect saliva in their 
mouths and to spit into a clean plastic container. A 
sample of at least 1 ml was frozen within eight hours 
after collection for assay of cotinine concentration by 
gas-liquid chromatography,** Statistical1 analyses were 
performed by the statistical analysis system (SAS)** 5 
and k>gistic regression models were fined by the 
generalised linear interactive modelling system 
(GLIM).* Tests for trend with one degree of freedom 
used the procedure proposed by MamtT and 
implemented for stratified tabulations in the FREQ 
procedure in SAS.® 


Results 

The parents of 1095 children were sent a question- 
mire, and 941 (86%) consented to their child being 
examined clinically. Twenty of these children left 
school before the survey was carried out, and a further 
20 were included in pilot studies. Of the remaining 901 
eligible children, 892 (99%) were examined, and 
satisfactory tympanograms were obtained for one or 
both ears in 872, In 23 children results were obtained 
for only one ear, but these were included in the 
analysis. 

Table II shows the relation between findings on 
tympanometry and the sex of the child, social class, 
housing tenure, and number of smokers in the house¬ 
hold. There was no significant difference in middle ear 
pressure with sex or social class (when this was 
known), but the prevalence of middle ear effusion 
(type B tympanogram) was higher in girls and among 


children of unknown social class. There was a rignifi* 
cant trend towards abnormal^gympf^pgrazns^ £ 
the children* whose parents were 5 ttnckei>,*and ; the 
prevalence.jof efifusion increased with the number g 
smokers m tbehousebqttCr for trend in proportion* 
•4*15, df«l, p<0‘05^There was a similar vend, 
which was of borderline significance (p*0*Q51), 
associated with rented housing. 

The results of the salivary cotinine assay were 
available for 770 children (403 from non-smoking 
households, 241 from households with one smoker, 
and 124 from households with two or more smokers). 
Table III shows the distributions of salivary cotinine 
concentrations in these three groups. A total of 109 
(27%) children from households with no smokers 
had concentrations below the timit of the assay 
(0-57 nmol/1), whereas only one child from a house¬ 
hold with one or more smokers had no detectable 
salivary cotinine. Six children, five of them from 
households with only one smoker, had concentrations 
>82 nmol/1, a suggested cut off point to distinguish 
between smoking and non-smoking adults and 
adolescents.** These values were 93* 1, 97 1, 106*2, 
119 3, 144 8, and 205*0 nmoLA. 

Table IV shows the relation between cotinine concen¬ 
trations, sex of the children, and housing tenure within 
groups with similar numbers of smokers in the home. 


7UU T\— Geometric mean sahvary coanme concentrations* (nmol/1) 
m 77 0 children aged 7 according to sex of child, housing tenure, and 
number pf smokers m household. Humbert of children art given m 
parentheses 


TABU ll—Prevalence (%) of types of abnormalities on tympanometry' of the more abnormal ear m 872 
children aged 7 according to sex of child, socioeconomic stau, housing tenure, and number of smokers in 
household. Humbert of children art given m parentheses 


Tenure of bousing 

No of 

Owned 

Kerned 

smokers is * 
kmebold 

Boy* 

Girl, 

Boy. 

Girls 

0 

015(176) 

1-02 (161) 

301i(35) 

1*333) 

1 

5*2(67) 

*53*74); 

17r04C53) 

25-95.47) 

>2 

15*1 (28) 

17-04 (33) 

2I47()0) 

34 36 (33) 


Middle or pressure (d*Pa) 


100 no -100 

-200 to-100 

-300 to -200 

No peak 

r 


(type A) 

(typeCl) 

(type O) 

(f>"pe B) 

Trend* 

Sex 






Girl, 

03-1 (275) 

17-0(74) 

12-4(54) 

76(33} 


Boy* 

62 2(271) 

17 2 (75) 

9-4(41) 

1112(49) 

060 

Social cL*» of bead of household: 





li 

639(62) 

16-5(16) 

12-4(12) 

7:2(7) 


U 

63*9(145) i 

14 5(33) 

14-5(33) 

7;1(16) 


DIN 

62-4 (101) 

21 4(37) 

5-2(9) 

11-0(19) 

000 

DIM 

65 2(111} 

17 7(32) 

6*02) 

10 5(19) 


I v/v 

62'9 (66) 

14 3 05) 

171(11) 

5-7(6) 


Unknown} 

52-1(47) 

18-0(16) 

124(11) 

16-9(15) 


Tenure of bousing: 






Owned 

64*396) 

163(100) 

106(65) 

8-5(52) 


Rented 

57:8 (il47) 

18 5(47) 

U*(J0) 

11-1(30) 

3-80 

No of snokm to bouaebold; 





0 

63-9(292) 

17-3(79) 

10 7(49) 

• 1(37) 


1 

63-3(169) 

16 5(44) . 

109(29) 

9-4 (25) 

3-97* 

>2 

56-4(79) 

17 1(24) 

121 (17) 

14*3(20). 


Fifth* of uirreryco 

qmne (nmol/1): 





<0 57 

64 8(70) 

15707) 

U*(13) 

7*41(1) 


0-57- 

72*(l JO) 

13-4(24) 

1-9 06} 

5*0(9) 


227- 

65-4(104} 

20* (33) 

5*7 (9) 

I-2K19): 

7*1$ 

7-M- 

61-01(89) 

17* (26) 

6*9(10) 

14-4(21) 


»19-9 

58-3(84) 

16 7(24) 

12-508) 

12 5(18) 



•Sul. 

t Head of household 'was • undent,«i Member at ibe armed farm, m had it 
wfa d ed frocotbt mw for tomr tread 
t r<0«05. $ p<0 0l. 


TABU mi-ZKsvifaaum of salivary co t bume comcmurasums according so number of smoke nm household 


No of ■nofccn in 
tmubold 


Sabrvy cutiiiinc (amokt) 


Minimum 

Ftmouariik 

Median 

■nurd 

Quartile 

Maximum 

0(b-4O5) 

ND 

ND 

11 

23 

36 9 

1 (n-241) 

ND 

45 

10 2 

22-7 

205 0 

>2 (BP 124) ■ 

2 3 

125 

25* 

37* 

97 li 

Total (a-770) 

ND 

0* 

4iO 

16 5 

205-0 


KD- horn detected (<0 57 mvolA). 


* Ifodeicctabk coeccMmiom were recorded «0 21 nmot/l. 


In view of the skewed nature of the distributions for 
cotinine concenvations the table gives geometric mean 
values. For logarithmic transformation undetectable 
concentrations were treated as 0- 28 nmol/1. Femak sex 
and rented housing were independently and consis¬ 
tently associated with higher cotinine concentrations 
given the same number of smokers in the household! 
These effects were apparent even in non-smoking 
households, and the difference with sex was particularly 
pronounced among children from rented homes. 

Satisfactory tympanograms were obtained for 736 of 
the 770 childrim for whom we had data on salivary* 
cotinine concentrations. When cotinine concentrations 
were grouped in fifths of the distribution i there was 
a highly significant trend towards more abnormal 
tympanograms in the children with higher concentra¬ 
tions (table II)j In view of the associations between 
cotinine concentrations and sex of the child and 
housing tenure and the modest effect of these factors 
on the prevalence of middle ear effusion the relation 
between salivary cotinine concentrations and abnormal \ 
tympanograms was analysed further by multiple logis¬ 
tic regression. Presence or absence of effusion (type B 
tympanogram) was treated as a dichotomous outcome 
variable. To investigate the form of the dose-response 
relation in more detail the data os cotinine concentra¬ 
tions were fined as a continuous explanatory variable. 
The logarithm of the cotinine concentration was found 
to give the best fit, its relation to the prevalence of type 
B tympanograms being close to linear on a logarithmic 
scale (x 1 for inclusion of quadratic tenn*=0 0000, df* 
1 ). 

In single factor models the odds ratio for female sex 

was 1-53 (95% confidence interval 0*92 to 1-98), and 
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for rented bousing it was 1*43 (0*84 Ito 2*42). The effect 
of the logarithm of the cotinine concentration in a 
tingle factor model was significant (x J *6-60, df*l, 
p<0*02), and the oddi ratio for a doubling of salivary 
cotinine concentration was 1*14 (1 -03 to 1*27). In a 


to play outdoors or awaygfrom 
smoke. No difference with sex has been 
found in older children. 1 * 

The prevalence of abnormalities on tympanometry 
in this population of 7 year old children is consistent 


till lllllir WOWlU«UVU 1 1 T IV I Ul ■ ^ UUJ |w}/h»wwm ■ 

joint model including all three factor* tte effects of aejB with previous reports"'* Tympanometry was per 
and logarithm of the cotinine cooceritratiob thangffT formed only once, and many of the abnormalities 


little, but there was an appreciable reduction in the 
odds ndo for children living'in tented bousing, 
suggesting that passive exposure to smoke accounted 
for much of tteyffect of rented housing in die single 
factor modelsFIte adjusted odds ratios were 1*46 
(0 87 to 2*44) for female sex, 1*03 (0 55 to 1*91) for 
rented housing, and 1 • 13 (1 *00 to 1 *28) for a doubling 
of salivary cotinine concentration. The effect of the 
logarithm of the cotinine concentration remained 
significant in the joint model (x , “4* 14, df* 1, p<005). 
Further adjustment for parental social class, number of 
people living in a room, gas cooking, and the presence 
of damp walls in the home made no substantial 
difference to the coefficient for the logarithm of the 
cotinine concentration. 

The linear relation between the logarithm of the 
cotinine concentration and the prevalence of middle 
ear effusion on a logit scale implied that the prevalence 
odds were proportional to a power of the cotinine 
concentration, the power exponent being the coefficient 
(logarithm of the odds ratio) for the logarithm (base*) 
of the cotinine concentration in the logistic model. 
The data suggested that the odds ratios for type B 
rympanograms after adjustment for sex and housing 
tenure relative to children with undetectable cotinine 
concentrations would be approximately 1*7 at 5*7 
nmol/1 (1 ng/ml) and 2*3 at 28*4 nmol/1 (5 ng/rnl). Thi^ 
even low levels of passive exposure to smoke may hatf\ 


detected, including middle ear effusion, tend to resolve 
spontaneously." This population survey probably 
included only a few cases of persistent disease in which 
an operation would be indicated. The findings are 
therefore complementary to, rather than directly 
comparable with, case-control studies of children 
admitted to hospital.** They do, however, relate to an 
age group dose to the peak age for admission for an 
operation for middle ear effusion. 1 

Our results show a significant relation between 
salivary cotinine concentrations and disease of the 
middle ear, whether a range of abnormal tympano- 
grams, or tympanograms with and without a definable 
peak (taken to indicate effusion)iare considered. These 
associations were probably not due to bias because 
the measurements were objective and the laboratory 
analysts were blind to the tympanometric findings. 
Adjustment of the crude estimates of the effect of 
sex and housing tenure on cotinine concentrations 
indicated some confounding by these factors, but 
confounding by sodoenvironmemat factors probably 
did not persist in the final modell The coefficient for 
housing tenure in the joint model was small, and 
further adjustment for social class and a range of more 
specific housing characteristics made little difference 
to the results. 

Salivary cotinine concentrations relate only to passive 
exposure to smoke in the previous two or three days. 


ww IVMIIUKC UM) IV m uiv pv»ivuu vi uuvv 

substantial effects on the prevalence of middle ear but Jarvis et al reported that over one year concemra- 


effusion. The model predicted that in a population of 
the same distributions of age, sex, and tenure in which 
all children had undetectable cotinine concentrations 
the prevalence of type B tympanograms would be 
approximately 5*8%. As the observed prevalence wp [5 
9*4% at least one third of the cases of middle qfr, 
effusion in this ia£ group may have been attributable ro* 
passive smoking. 

Discussion 

We believe that this is the first study to report 
biochemical data on passive exposure to smoke in 
primary school children. The age group chosen was 
young enough to exclude regular active smoking, but 
romeof the higher concentrations of salivary cotinine 
observed torere greater than could reasonably have been 
attributed to passive exposure. These high concentra¬ 
tions may indicate experimentation with cigarettes, 
even at this early age. None of the six children with 
cotinine concentrations above 82 nmol/1, however, had 
middle ear effusion (five had normal (type A) tympano¬ 
grams), so their inclusion in the analysis will teyc 
tended to diminish any effects attributed to passi^ 
exposure to smoke ratter than to generate a spuriottf 
affect; 

As expected, cotinine concentrations were related to 
the number of smokers in the household, but equally 
striking was the variation with sex of the children and 
housing tenure within groups with the same numbers 
of smokers. Even among the children from non¬ 
smoking households cotinine concentrations were 
higher in those living in rented accommodation. This 


lions in non-smoking adolescent girls was reasonably 
stable." Nevertheless, variation in exposure from week 
to week limits the reliability of a single measurement, 
and the true association between passive smoking and 
middle ear effusion is therefore underestimated in our 
data." 

The relation between passive ^Epopm^^nokc and 
audat eareffusioninttepresent study is nimtkdy 
to fie causal than due to chance, bias, or confounding 
factors. The common mechanism in the development 
of serous otitis media is con&idtred to be loss of patency 
of the eustachian tube, to which anatomical factors, 
impaired mucociliary function, and upper respiratory 
infection or allergy may contribute." Passive smoking 
may, increased* risk of.btodotfe of the eust a ch ia n 
fafiemucociliary 
function; by causing congestion of die toff tissues of 
the aaaopharynxi^adby^ predisposing people to upper 
respiratory infect^ Because this was a study of the 
prevalence of middle ear effusion we cannot draw 
conclusions about whether exposure to smoke 
influences tte incidence or the persistence of the 
disease. 

Concern has been expressed recently that the docu¬ 
mented risks of passive smoking have not included' 
middle ear effusion.” Inviewof tteimponam burden 
on the health service im posed by this disease\And 
witpiciom of its long term effects' on linguistic and 
cognitive devdopmeiit*middk ear effusion in children 
should be regarded as coe of the rare important 
hazard* attributable to environmental tobacco smoke. 

Analysis of saliva specimens was supported by grants from 


suggests that c o ns i der able exposure to smoke occurs 
outsidethe borne, which n strongly related to aboil 
factors. When tenure and number of smokers were 
controlled for girls had higher salivary cotinine concen¬ 
trations than boys. This may reflect differences jn 
cotinine metabolism or in activity patterns, boys being 


Vihe Wellcome Trust and the Medical Research Council. The 
fieldwork was supported by a grant from the Asthma Research 
Council. 
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Abstract 

Objective —To investigate the relation between 
mortality and treated systolic and diastolic blood 
pressures. 

Design—Randomised double blind placebo con¬ 
trolled trial. Mortality in the two treatment groups 
was examined in thirds of treated systolic and 
diastolic blood pressures. 

Patients —339 And 352 patients allocated to 
placebo and active treatment, respectively. The 
groups were similar at randomisation in sex ratio 
(70% women), mean age (71»5 years), Mood pressure 
(1B2/1D1 mm Hg), and proportion of patients with 
cardiovascular complications (35%). 

Measurements and main results —In the placebo 
group total mortality rose with increasing systolic 
pressure whereas it had a V shaped relation with 
diastolic pressure, the total lowest mortality being in 
patients m the middle third of the distribution of 
diastolic pressure. In the group given active treat¬ 
ment total mortility showed a U Shaped relation with 
systolic pressure and an inverse association with 
treated diastolic pressure. Ia both groups cardio¬ 
vascular and Don-cardiovascular mortality followed 
the same trends as total mortality. The increased 
mortality in the lowest thirds of pressure was aot 
associated with aa increased proportion of patients 
with cardiovascular complications at randomisation 
or with a fall in diastolic pressure exceeding the 
median fall in pressure in each group. In contrast, 
patients in the lowest thirds of pressure showed 
greater decreases in body weight and haemoglobin 
concentration than those in the middle and upper 
thirds of pressure. 


Conc/imonj—In patients taking active treatment 
total mortality was increased in the lowest thirds of 
treated systolic and diastolic blood pressures. This 
increased mortality is not necessarily explained by 
an exaggerated reduction in pressure induced by 
drags as for diastolic pressure rU shaped relationi 
also existed during treatment with placebo j In addi¬ 
tion, patients in the lowest tbixtfls of systolic and 
diastolic pressures were characterised by decreases 
in body weight and haemoglobin i concentration, 
and the patients in the lowest thirds of diastolic 
pressure taking active treatment also by an increased 
non-cardiovascular mortality, suggesting some 
deterioration of general health. 


Introduction 

Several large studies of hypertension have recently 
been reviewed .* 7 The observation in these studies of a 
J shaped relation between the risk of myocardial 
infarction and treated blood pressure” has lid to the 
suggestion that a reduction of pressure induced i by 
drugs might cause as well as prevent myocardiall 
ischaemia. 1 mv None of the studies was placebo con¬ 
trolled, and other large hypertension-mortality inter¬ 
vention trials have either not confirmed 1 '** or not 
reported 14 “this J shaped relation. In the international 
prospective primary prevention study in hypertension 
all patients received active drugs but patients with 
oven ischaemic hean disease were exclud^d^ 4 ; there 
mas no evidence for a J curve. In contrasty Coo pc and 
Varrender found that total monaliry and deaths from 
myocardial infarction showed a J shaped relation with 
the diastolic pressure attained in elderly patients with 
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Zielhuis, G. A. , Heuvelmans-Heinen, E.W., Rach, G.H., Van Den Broek, 
P. "Environmental risk factors for Otitis Media with Effusion in' 
preschool children" Scand J Prim Health Care 7(1): 33-38, 1989. 

SUMMARY: To ascertain risk factors for otitis media with effusion 
(OME), a cohort of 1439 preschool children, 2 years of age, was 
investigated by means of tympanometry at 3-monthly intervals until 
their fourth birthday. Parents were asked about potential risk 
factors for OME. Data were analysed in a case-control design with 
incident cases. Age, season, family size, siblings's [sic] history 
of OME, frequent swimming, duration of breast feeding and public 
day care appear to have a significant effect on OME, even after 
adjustment for nasal infection. Gender, race, birth weight and 
passive smoking were not related to OME incidence. With the 
exception of age and season, the relative risks of environmental 
factors for OME are always very low. It is concluded that the 
study of environmental risk factors for OME is necessary to increase 
the knowledge of the nature of this disease, but that it does not 
contribute much' to medical care at the moment. 


Source: https://www.industrydocuments.ucsf.edu/docs/xnnxOOOO 
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ZiHMt GA. Hcrolmas-Hefeca EW. Rack GH. van 4n Braek f. Eavir—wrral Hi* 
Fatten forOtitk Media with Efferiea m PracM CMMran. Scat* J Frfcn Hcafttk Can IK*: 
7 : 33 ^, 

Ta ascertain risk (met an for atitfc msdia wkfc tff k sfou tOME). a ctkir t «T 1439 prmkssl 
chforw i. 2 years sf aft. *a fomtifated By an- af tya pw a itr y at 3 araUBy later*ah 
until (Mr fourth birthday. Pwents were asked abeat potential risk foctan for OME. Data 
were analysed la a caae<aatrat desfoa with incident cases. Age, season. fondly fee. fefegs's 
Mfion ei uwl. in^ecw swaaaaait aamaa a nrwa iweaf aaa ^uunenay can appear ta 
have a rigafflcaat effect aa OME, ma after adjustnwnt for aaaaf tafKtion.42ondMvmctt 
£*rth weight aad panto mm king wen aet refcssd ta OME feddeace.'With the exceptlaa ef 
age and season. the relative risks af eavlraaaaeatal factors for OME an always very law. 

It b c oadaded tkat the study efenvir o anental iriak foctan for OME is necessary la tecraase 
tke knowledge af tke nature ef tide disease. bat tkat M daaa aat ceatribatt aad la —focal 
can at tke saonent 


G. A. ZMkafo. D epart wieat ef EpMtnfofogy, Institute efSocfe Med icin e . VeHe ng de Gcoene- 
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INTRODUCTION 

Otitis media with effusion (OME * secretory otitis 
media * glue car) is one of the commonest diseases 
in childhood and is responsible for most of the hear¬ 
ing losses in this age group (1-3). Because of its 
silent nature - the disease remains unnoticed on 
many occasions - those who come to the attention of 
a general practitioner, paediatrician. ENT surgeon, 
or a public health officer form only the tip of the 
iceberg (4). OME has been studied world-wide, with 
respect to its epidemiology, natural course, diag¬ 
nosis. sequelae, treatment, and risk factors. 

Studying risk factors for OME is important for 
several reasons. First, it can give dues to the better 
understanding of the aetiology of the disease. This 
may indicate possibilities for (primary) prevention. 
Second, if screening is considered for OME. knowl¬ 
edge of risk factors may lead to the definition ot 
high-risk groups, which should receive pnonty in 

• HfMun IkJilH A 1 


such a screening programme. And third! knowledge 
of hsk factors may help doctors (GPs and others) to 
make a diagnosis. Such information might help to 
complete the dinical picture and lead to a valid 
diagnosis of OME. 

A large amount has been written about risk fac¬ 
tors for OME. The effect of upper respiratory tract 
(URT) infections on tubal function and middle ear 
status is widely documented and no object for dis¬ 
pute. Children with pathology of the URT. such as 
simple rhinitis, run an increased risk of developing 
OME (5-7). The prognostic value is much less ctear 
lor the other (environmental) nsk factors. Studies 
on this topic often give contradictory results, per¬ 
haps because of methodological shortcomings, such 
as invalid measurements, small sample sizes, and 
lack of correction for interdependencies between 
nsk factors. 

In reviewing epidemiological studies that meet 
some basic scientific standards (i.e. tympanometry 

twW J turn Htmkk (Wr /W 7 
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measure men* or pneumatic otoscopy, sufficient sam¬ 
ple size, no oven bias), we can list ten risk factors: 

- .4*f. The prevalence of OME at birth is assumed 
10 he zero. The occurrence scans to nse after 6 
months, ami reaches a maximum at about two 
years of ate. The prevalence then decreases, with 
j small elevation at about five years. From the age 
ol seven. OME is relatively rare Exposure to 
respiratory infections is thought to he related to 
this typical ate structure (8-10) 

- (tender. Many studies ( II. 12). but not all 1 (5). 
have found a higher prevalence ot OME in boys 
Again this difference could be related to differ¬ 
ences in genetic susceptibility to infections I I3)i 

- Rate Some specific populations, such as Eskimos. 
Indians, gypsies, and Australian Aboriginals are 
known to have higher prevalences of OME (14- 
lb) This predominance can partly be explained by 
socio* hygienic conditions Shunn et al (17) found 
that white children are three times more suscep¬ 
tible to persistent OME than Mack children This 
can partly he explained by the higher level of 
medical observation and therefore the greater 
chance of detection in white children. 

- Fanuh characteristics. Family size is probably not 
a major nsk factor for OME (IK). There is con¬ 
flicting data on the relevance of a family history of 
car diseases or atopic diseases (5* IK, 19). There is 
no agreement about the importance of socio-eco¬ 
nomic status as a nsk indicator for OME If an 
ciieci exists, it ts probably not due to malnounsh- 
ment (5. 2(1) but to poor housing conditions and 
crowding (2!l i) 

- Pregnancy and lactation. Although many studies 
(22) show a relation between the way an infant is 
led (breast/bottie) and respiratory illness the evi¬ 
dence for an effect of feeding practice on OME is 
scanty and conflicting (18. 23). The same ts true 
for birth weight and prematurity as nsk indicators 
for OME (24. 25) 

- Season and climate. Higher incidences in cold sea¬ 
sons have been widely described fill 24). but 
there is only scant evidence that specific climatic 
conditions are responsible for this seasonable var¬ 
iation. 

- Swimming. Although it has been put forward as a 
risk factor, swimming has not proved to be an 
important prognostic factor 125). 

- Public dav care. A considerable amount ot evi¬ 
dence on the frequency of OME has been e pub* 

/ rnm HntHk l *r /WW * 


lished on the effect of exposure to other children 
(8. 26-28). Again, this effea could be explained 
by respiratory infections 

amofcmg T**"* *J rda pndanot that pa? 
fiwui smoking has an effect on the nsg for OME/ 
mm the feeratur* n mat com t 
- Constitution and congenital abnormaimes. Chil¬ 
dren with Down's syndrome, deft palate, or Kar- 
tagener s syndrome are more at nsk for OME 
compared with children without these congenital 
defects (15. 30). 

The literature on the nsk for OME in children 
with atopic constitution or allergy is inconclusive 
(5. 18. 19) 

This review of the limited evidence available on risk 
factors for OME calls for further studies that cope 
with methodological fallacies. The present paper de¬ 
scribes a large-scale epidemiological study on the 
prevalence of OME in preschool children, in which 
the various possible risk factors have been investi¬ 
gated. 

POPULATION AND METHODS 

The KNOOP project is a Urge-scale epidemiological 
study on the natural history of OME in preschool 
children, performed in the city of Nijmegen All 
children bom between I September 1982 and 31 
August 1983 and living in Nijmegen on their second 
birthday were included. The group composed 1439 
children, from whose parents permission to take pan 
in the study was sought. Tympanometry (Grason 
Siadler-27) was performed at three-monthly inter¬ 
vals. from the children s second birth- day until four 
years of age. All measurements were earned out by 
trained audiologicaJ assistants at the children’s home 
address. The tympanotrams of all ears were classi¬ 
fied into four types (modification of Jerger 1970), 

type A : maximum compliance £0.2 ml at a middle 
ear pressure *99 to +200 dPa 
type €1: maximum compliance £0.2 ml at a middle 
ear pressure *199 to -100 dPa 
type C2: maximum compliance £0.2 ml at a middle 
ear pressure *399 to -2U0 dPa 
type B: maximum compliance <0.2 ml or at a middle 
ear pressure S-MMk dPa. 

Type B indicates the presence of middle ear effusion. 
At each of the nine consecutive tympanometnc 


Source: https://www.industrydocuments.ucsf.edu/docs/xnnxOOOO 
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he t Relation between age and the Vimmthlyincidence 
oi OMt. Results,of the KNOOP project. 


screenings, the put rents were asked about potentially 
relevant events during the three previous months, 
including possible risk factors lor OME. 

To study the effect of the factors on the risk for 
OME. we selected incidence data with reference to 
all children who did not have a type B tympunogram 
at a particular screening. Children in this group were 
considered' to he patients when at least one ear 
showed a type B tympunogram at the next screening. 
The control:group consisted of children with a type 
A tympunogram in both ears, or a combination of 
type A and type Cl tympanograms at this latter 
screening; These two groups form the basis tor a 
case-con t rol a na I Csis. 

Regarding family characteristics, passive smoking, 
type oil day care, and swimming, we selected in¬ 
cidence data trom the screening session in which the 
parents were asked about these factors, i.e. when 
the children were 27. 30. 3b and 42 months of age. 
respectively f sessions 2. 3. 5 and 7. respectivelyt 

To study the effect of age. «c included the datai 
trom all i screening sessions until the age of 42 
months. The percentage of children with at least one 
B tympunogram at a particular session was calcu¬ 
lated Irhh ail children without a type B tympa- 
nogram at the former screening. 

Incidence data on the other risk factors were col¬ 
lected at the age of 42 months. This approach is 
based on the assumption that risk-factor information 
collected at other ages will give valid estimates of the 
status at 42 months of age. The relative nsk for all I 
risk factors was estimated by means of an odds ratio 


t OR) with a V5 % confidence interval (Cl!) Hypoth^ 
eses of elevated risk ratios were tested by means of 
the chi-square test. A stratified analysis wav per- 
tormed to take URT infections into account as a 
conlounder. in situations where the OR was signif¬ 
icantly above unity Stratification was performed by 
dividing the study population into two groups: one 
group in which the children had had a serious nasal 
infection during the previous three months and a 
second which had not. 


RESULTS 


Figure 1 shows the relation between age and the 
three-monthly incidence of children with OME I* 
type B tympunogram) A himodut curve with one 
peak at the age of 27 months and another at 3M 
months can be seen. 


and comrafc <bdm* fglgjHgniftcaiitty 
jfiih respect to the ifestrihutkia of twee, parental 
Jtsfory of OM. breast feeding, gestation penrxJ. 
th weight, jtfbd smoking by household members 
taWc lV However. the foBowmj factors seem *» 
ear a pertinent relation to the occ u rrence of OM£ 
r longer a child had been breast fed. the less the 
for OME. This trend appeared to he significant 

ip < 

HB b cr than m jprlv f 


Family size and a history of OME in siblings were 
significantly related to the incidence ol OME. 

Season was an important factor in the aetiology of 
OME With the summer as reference point, the 
highest risk for OME was found in winter, the small¬ 
est elevated nsk in spring. 

No overall association between swimming and 
OME could be found. Only frequent swimming, at 
least once a week, showed an elevated risk for 


OME There was no linear trend lor the frequency 
of swimming 

Attending public day care enhanced the occur¬ 
rence ot OME. hut there was no linear trend in the 
effect ot time spent at public day care. 

Ten children in this study population suffered 
trom congenital pathology of very diverse origins, 
and its role in the actKdogv could not therefore he 
established. 


Nasal infection appeared to he a conlounder of alt 
the significant nsk factors mentioned I above. After 
adjustment lor nasal I infection, all other risk factors 
remained tsce Fable Hi The ciHilOunder effect was 
strongest tor public day care. 
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Table 1 . Risk factors for OME ♦ wish and without correction for upper respiratory tract infections. 


Environmental risk factors 

No. of 

cases 

No. of 

comr. 

OR 

P 

OR* 

P r 

Render (m/ft 

117 

.186 

l SO 

0.055 



race lEuropean /ixm European) 

lib 

368 

1.75 

0.219 

- 

- 

fMNly rise (1. 2. S3 Children ) 

140 

354 

- 

ooiu 

_ 

011)2 

parental hiltary OME iym 

140 

354 

0.80 

0 303 



ribtiagi tattoo OME i«/n) 

140 

354 

1-85 

0W« 

1.66 

01024 

breast feeding irvy) 

115 

.366 

0.71 

0 1X7 

• 

.. 

duration ef breast feeding 

<0-4 wkv2~3 m/44» rtvfcT m> 

86 

250 

- 

O 176 

- 


2-3 momhvO-4 *eeks 

35 

136 

1.07 

0 865 

- 

_ 

4-6 months^)—4 *eeks 

37 

no 

0 64 

0234 

- 

_ 

£7 momhsfli-4 weeks 

46 

124 

0.57 

o 113 

- 

- 

guff ten girted 

(£38 wecks/<38 weeks) i 

117 

386 

0.74 

0.354 

- 

- 

birth weight 

(S2500 gr/>25W) grams) 

114 

.182 

161 

O 190 

- 

- 

aut umn/winter/spnnf/summer 

117 

3X6 


ll.Wft) 

_ 

0(117 

spnng/summer 

42 

2im 

2.35 

0.012 

l 61 

0 184 

autumn/summer 

47 

215 

2.59 

O.fW 

2.19 

01)19 

winter/summer 

60 

2IN 

3.93 

0.000 

2.84 

0.1112 

swimming (last 3 months) 

<ino/l-3X/4-llx/2:l2x| 

117 

345 

- 

0.068 

- 


£tx/no 

117 

345 

1L14 

0 552 

- 


1- 3M/no 

82 

:4K 

1L14 

0.640 

- 

- 

4-11 xno 

72 

245 

0.70 

0.275 

- 

. 

2l2x/no 

79 

216 

1.94 

0.034 

238 

OWN 

public day care 

<y/n> 

122 

337 

1 88 

O.UItf 

1 71 

0.023 

no. of half davs a week 

11-2/3-4/25) 

1 22 

393 

- 

o.irij 


II 348 

3-4.'1-2 

80 

1X8 

1 III 

0 711 



25/1-2 

89 

320 

0 50 

0.U04 

0 73 

0 207 

smoking by bonseboid members f y/h) 

128 

.307 

III 

0643 


. 

no. of cigareiie* per day 
(IV|t-?/IM7/IH L 27/22K) 

127 

304 

. 

0274 



K-I7/J-7 

44 

76 

1.24 

0.5W- 

_ 

- 

18-27/1-7 

32 

89 

060 

0236 

• 

• 

22X/I-7 

30 

T1 

0 76 

ii 527 

- 

- 


* Corrected for nasal infection by means of the method of Mantel and Haenszel in case the crude odds ratio Was 
significantly (pciMtf i above unity. 


DISCUSSION 


iililSBSBiy mHB ♦ - ■« fllSWWy « 

9 


The literature also suggests a bimodal curve for 


the prevalence of OME according to age i III), hut in 
the curve we found fusing incidence data) the secondl 
peak occurred at an earlier age. This indicates a 
faster rate of normalization of OME at about the age 
of 3V months. The development of the Eustachian 
tube and the level of maturity of the immune system 
may explain this. 
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Our finding that the highest rates of OME oc¬ 
curred during winter, and the lowest dining the sum¬ 
mer is in agreement with previous studies (9. 11). 
After adjustment for common colds, there was still a 
significant relationship between season and OME. 
hut only for autumn and winter seasons. In the con¬ 
text of the KNOOP-project. the connection between 
OME and weather conditions has been studied (311. 
Low temperatures and few hours of sunlight ap¬ 
peared uv be relevant factors. 

According to the literature, the family history of 
OME (parents or siblings) is predictive for the oc¬ 
currence of OME. Our data, however, showed only 
a significant relation with family size and history of 
OM in siblings. Our implication of the type of day 
care in the aetiology of OME agrees with other 
authors (H. 26-2KL However, the trend in our study 
for the more time children are exposed to other 
children, the more they develop OME. was not sig¬ 
nificant. All these results seem to indicate that OME 
is a contagious disease. 

It was shown by fshidoya el at (25). as in our 
project, that swimming was not an important risk 
factor Only frequent swimming, at least once a 
week, showed some effect in our data. More studies, 
which consider the swimming environment and the 
type of swimming water as well, are necessary to 
establish the specific effect of swimming behaviour. 

In spite of our criticism of other studies in the 
introduction, wc did not perform multivanate analy¬ 
ses. But; due to the design of the study, age and 
season are uniformly distributed among the other 
factors. The other mk factors we found to be signif¬ 
icant arc independent of each other on account of 
their nature. 

It is generally accepted that URT infections play 
an important role m the pathogenesis of OME and 
therefore are a potential con founder in risk factor 
analyses. Surprisingly, we found that the effect of 
lisk factors on the incidence of OME remained sig¬ 
nificant after correction for URT infections. How¬ 
ever. it should be noted that we adjusted for nasal 
infection in the preceding three months, before a 
case of OME was diagnosed. This may have caused 
some misdassification and thereby incorrect con- 
founder control. 

That we could not find a significant effect for the 
remaining risk factors does not necessarily mean that 
they have no effect on OME. Further in-depth stud¬ 
ies. m which a direct relationship between nasal 
infections and OME must be taken into account, are 


necessary to clarify the effect of these factors on 
OME. 

It should be noted that the relative risks of envi¬ 
ronmental risk factors, with the exception of age and 
season, were always very low. though sometimes 
significant. This has relevance in the context of pre¬ 
ventive and clinical practice. 

- With such low relative risks, it is impossible to 
reduce the OME incidence substantially by means 
of (primary) prevention. Moreover, these factors 
do not lend themselves to intervention strategies. 

- If a screening program for OME is considered, it 
should be realized that the risk factors found do 
not lead to a dear definition of high-risk groups, 
i.e: groups that contain most of the OME cases; 

- In the context of OME diagnosis, knowledge of 
risk factors has a low predictive value. The only 
environmental factors strong enough to justify in¬ 
clusion in medical decisions are age and season. 

This means that studying environmental risk factors 
for OME is mainly a scientific activity that could 
help to increase our knowledge of the nature of the 
disease , without making a significant contribution to 
medical care at the moment. 
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The present study comprised a cohort of 1,294' children' 
followed from the age of 7 months to the age of 2 years. 
Epidemiologic data were collected during the children's regular 
checkup visits at child health-care centers, and their ears were 
examined and, if necessary, treated in specific study clinics. 
The "overwhelmingly highest risk indicator" was day-care outside 
of the home. The results of this study suggest that a mother's 
smoking may increase most the risk to the baby of contracting acute 
otitis media and especially of recurrent attacks of otitis media. 
The authors conclude that "the best place for a small child during 
the first years of life is in his own house were the mother breast- 
feedte him and does not smoke." 
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TABLE 7. ACE AT FIRST EPISODE OF AOM IN RELATION 
TO NUMBER OF EPISODES OF AOM PER CHILD 


Agt at First Episode 


Episodes 
per Child 

<i vr 

lor 

>2 or _ Tom _ 

So % 

So . 

% 

No. 

% So. 

% 

I 

295 28 

407 

41 

650 

88.0 1.352 

45 

2-3 

430 41 

411 

42 

257 

27,5 1,098 

37 

4-5 

200 19 

128 

13 

30 

3:0 358 

12 

6-16 

130 12 

35 

4 

5 

0.5 170 

6 

Total 

1,055 100 

981 

100 

942 

100.0 2,978 

100 


AOM — acuta 


among children born in 1977 and living in different dis¬ 
tricts and different types of houses in the city of MaimD 
was studied in three different districts (center of the dty* 
Rosengird, and Oxie). In the center of the dty most fami¬ 
lies live in oldd\ mainly weil-maintained apartment 
houses* Rosengird is a modern crowded tenement house 
district built in the 1960s and 1970s. Oxie is a modern 
crowded villa suburb outside MaimO built in the later 
1970s. The children living in Ode had the highest cumula¬ 
tive inddence rate* At the end of the observation period of 
5 years, about 65 % of the children had had at least one 
episode of acute otitis media with effusion. The corre¬ 
sponding figures for the children living in Rosengird and 
in the center of the dty were about 55 % and 45 %, respec¬ 
tively. The differences among the districts were significant 

(p<.001). 

In order to study the importance of day-care type and 
the importance of age at first episode to the total number 
of episodes per child, 2,978 children were followed during 
their first 4 years of life. The children were bom from 
1977 to 1979 and had been regist e red for at least one 
episode of acute otitis media. Among children attending 
public day-care centers for the first time before the age of 
2 years, 8% were registered for six or more episodes of 
acute otitis media during their first 4 years of life. In 
children attending public day-care centers for the first 
time between the ages of 2 and 3 yean, 5% had six or 
more episodes of acute otitis media during the correspond¬ 
ing time* For children cared for at home or privately dur¬ 
ing their first 4 yean of life, 3% were registered for six or 
more episodes of acute otitis media. The difference be¬ 
tween die groups was statistically significant (p< .001) . 

Table 7 shows the age at the first episode of acute otitis 
media In relation to the total number of episodes per child 
during the first 4 yean of life. Forty-five percent of the 
children had only one episode, while 6 % were registered 
for six or more episodes. Among 1,055 children having 
their first episode of acute otitis media before the age of 1 
year, 12% were registere d for six or more episodes. The 


corresponding figure among 942 children having their first 
episode after the age of 2 yean was 0.5% * The difference 
between the groups was significant (pc.001). 

The study of die medical records of 504 children from 
the otolaryngology and pediatric departments showed 
that the otitis-prone children were registered for a mean 
number of 39 ambulatory visits per child during their first 
4 years of life, as compared to 9 visits per child in the con¬ 
trol group. 

In the otitis-prone group myringotomy was performed 
at least once in 67% of the children. Fifty-two percent had 
tympanostomy tubes inserted and 19% had undergone 
adenoidectomy. The corresponding figures from the con¬ 
trol group were myringotomy, 13%; tympanostomy 
tubes, 8%; and adenoidectomy, 6%, 

The occurrence of other diseases diagnosed in the chil¬ 
dren showed that in the otitis-prone group, 53 % had been 
found to have bronchopulmonary diseases at least once, 
44% had been treated for gastrointestinal diseases, and 
36% had been found to have allergic symptoms or diseases 
at least once. The corresponding figures for the control 
group were bronchopulmonary diseases, 32%; gastroin¬ 
testinal diseases, 33%; and allergic symptoms or diseases, 
17%, The difference between the two groups was statisti¬ 
cally significant (p< .001). 

CONCLUSIONS 

The inddence rate of acute otitis media was highest in 
1-year-old boys. At the age of 3 years, about 50% of all 
children in MaimO had had at least one diagnosed episode 
of acute otitis media. At the age of 7 yean, the corre¬ 
sponding figures were 65% to 70%. 

The inddence of acute otitis media was found to vary 
among children living in different districts and in different 
types of housing in the dty. Children attending public 
day-care centers early in life were more prone to recurrent 
episodes of acute otitis media than those attending public 
day-care at later ages, or those children cared for at home 
or in private care. 

Children having their first episode of acute otitis media 
before the age of 1 year run a greater risk of being otitis- 
prone than those having their fint episode after the age of 
1 year. Children with recurrent episodes of acute otitis 
media early in life also seem to be more prone than other 
children to other kinds of diseases, ie, bronchopulmonary, 
gastrointestinal, and allergic diseases. 

It is important to detect and recognize otitis-prone 
children as early as postible in order to be able to offer 
them treatment and kmg-range control. 


ESTIMATING THE RISK OF ACUTE OTITIS MEDIA AMONG URBAN CHILDREN 


JUHANI PUXANDER, MO; MaRKKU SlPILA, MD; MaTTI KaTAJA, PhD; PEKKA KARMA, MD 


Acute otitis media Is an increasingly important health 
problem among the pediatric population. Only a few chil¬ 
dren escape acute otitis media during their childhood 
days.*’ Many factors may affect the liability of a small 
chMto contra* acute otitis media. There factors are un¬ 


dergoing continuous change along with changes in the Al 
way of living and behavior of the entire society, One of the q 
most prevalent changes is the arrangement of day-care for jP* 

p 

Co 


children, because increasingly both parents are working 
outside the home 
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TABLE 8. STEPWISE MULTIVARIANT ANALYSIS OF INTERRELATED POWER FUNCTION OF VARIABLES AFFECTING 

OCCURRENCE OF AOM AMONG K2EM CHILDREN 

Correlation Coefficient (r) of Separate 

flcn* of Importance Along WUH 

Minimum No, of ADM Attach Children With at 



1 


3 

4 

5 

Attack (notya) 

Attach per Cl 

Attending day-care center 

1 


1 

l 

1 

0.16K 

0.263* 

Sibling(s) with AOM attach during follow-up 

4 


2 

2 

2 

0.129* 

0.142* 

Attending family day-care 

8 


5 

3 

9 

0.068t 

-0.009 

Type of bousing 

3 


9 

9 

7 



Smoking of parent(s) 



6 

4 

4 



Mother's respiratory infections before follow-up 

5 

3 

11 

11 


0.062 

0923 

Birth weight 

15 

11 

3 

10 

10 

0.033 

9.009 

Father’s respiratory infections before follow-up 

11 

7 

6 



0.009 

-0003 

Nighttime bottle in supine position 



10 

6 

a 

—0.028 

-0.001 

Floor area per person at home 

Viral respiratory infections and tonsillitis of sibling^) 



13 

5 

3 

-0.008 

-0.056 

during follow-up 

2 

9 



5 

0.123* 

0.079? 

Socioeconomic status 

7 


7 



-0.030 

-0.050 

Pets 

13 



8 


-0.0936 

-0.023 

Allergy of parent(s) 

14 



12 


-0.015 

0904 

Breastfeeding 


13 

4 



0.024 

-0.015 

Indoor humidification 

9 

10 

12 



0.0686 

0j067| 

Sex (boys had more AOM attach) 

10 

12 




0.013 

0j076? 

Allergy of child 

12 

5 




0.061? 

0.062 

Respiratory Infections of parent(s) during follow-up 

Place of residence 

6 



7 

8 

0.0936 

0j053 

No. of siblings 






0.065? 

0.0906 

Positive otitis history of parent(s) 






0.1016 

0.0976 


AOM — acute otitis madia. 

•p<.001. 

?p<05 

lp<-01._ 


In addition to human suffering, recurrent otitis attacks 
with effusion inside the middle ear impair the child's hear¬ 
ing ability at an age that is critical for the acquisition of 
linguistic skills. Children who have had prolonged middle 
ear effusion have shown depressed scores on intelligence 
tests, impaired development of speech and language, and 
poor performance in school.** The preventive procedures 
for this common and harmful illness are by no means com¬ 
posed only of medical aspects. Social and health educa¬ 
tional factors play a very important role, too. That is why 
we are trying to analyze the combined risk of acute otitis 
media with a multivariant forecasting model. 

The present analysis comprised a cohort of 1,294 chil¬ 
dren followed from the age of 7 months to the age of 2 
yean. Relevant epidemiologic dkta were collected during 
their regular checkup visits at child health-care centers, 
and their ears were examined and disorders were treated 
in specific study clinics. 

A forecasting model for calculating the interrelative im¬ 
portance of given risk indicators was developed.** This 
mathematic method! te, to find the best forecasting model 
in the Bayesian sense, follows the idea of stepwise multiple 
regression analysis, searches through all variables listed, 
and selects one by one the variable improving the model 
most, or at least affecting it with the fewert drawbacks if 
not Improving It. The worth of the rooddl is measured by 


the sum of false negatives and false positives. The mini* 
mum of this sum builds the optimum of the model. The 
variables in this list above this optimum affect the risk, 
with the rest of the variables being no longer useful in this 
forecasting model. In other words, the Bayesian approach 
reveals the variables containing any noticeable influence 
on the occurrence of acute otitis madia. In our hands this 
model gave a correc t classification in 85% to 71% of the 
cases; the higher the percentage, the higher the number of 
recurrent attach per child. 

Of the 22 variables studied! 12 to 15 were found to af¬ 
fect the combined risk of contracting one or more attach 
of acute otitis media. The rank of importance of these 22 
variables is shown in Table 8, indicating the interrelated 
power function of different variables in contracting acute 
otitis media. 

The overwhelmingly highest risk indicator was day-care 
outside the study child's own home, regardless of how 
many recurrent attach of acute otitis media were in¬ 
cluded in the analyses. However, this risk indicator be^ 
came more important along with the increased number of 
recurrent attach. Acute otitis media currently is preceded 
very often by upper respiratory tract infections,” and such 
infections tend to spread more easily the higher the popu¬ 
lation density. Day-care nurseries create a favorable en¬ 
vironment for rwpiratory viruses to spread/ 1 with acute 
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otitis media as a sequela. Next in the risk indicator list 
came the number of attacks of acute otitis media among 
siblings, most probably because of increased exposure of a 
baby to infections brought in from outside the home; this 
was especially true with recurrent attach. The same phe¬ 
nomenon can be seen with the type of housing, also.” The 
bigger the house with very many families living there, ie t 
apartment buildings, the higher the concentration of virus 
particles in the air inhaled by a baby. 

Passive smoking is quite newly observed as a risk factor" 
for acute otitis media, although there are contradictory re¬ 
ports on this point/ 1 *” Our results showed that the 
mother's smoking seamed to increase most the risk to the 
baby of contracting acute otitis media and specially of 
contracting recurrent attach. The number of smoking 
mothers in Finland is fortunately low, but on toe other 


hand, because of this, information is sparse; and very 
definitive conclusions could not be drawn in this study, 
.'The protective effect of prolonged breast-feeding against 
4 respiratory Infections Is well known/ 4 whereas data on its 
protective effect against acute otitis medU are, however, 
I now accumulating.” Our patients seemed to enjoy some 
-protection against acute otitis media, but only during toe 
r first 12 months of life, ie, during breast-feeding time. 
Breast-feeding babies is becoming more fashionable again 
after a period of underrating this natural way of nourish¬ 
ment,” so future studies will reveal! the optimal length of 
this “therapy.** 

In conclusion, this study suggests that toe best piece for 
a small child during the first years of life is in his own 
house where the mother breast-feeds him and does ant 
smoke. 


CURRENT STATUS OF OTITIS MEDIA IN THE AMERICAN INDIAN POPULATION 


Joseph L. Stewart, PhD 


The opinions e x pre sse d in this paper are those of the author and do not necessarily reflect the views of the Indian Health Service, US Public 
Health Service. 


Incidence and prevalence determinations for a given 
disease typically involve specific research designs for those 
purposes. In the Indian Health Service (IHS), where re¬ 
sources for research are lacking, it is usually necessary to 
make prevalence estimates inforentlally from assessing 
hospital records. The data in this report are based upon 
the number of visits for acute and chronic otitis media, 
with individual patients unspecified; and analyses of actu¬ 
al patient counts. 

Otitis media was first listed in the IHS as a reportable 
disease in 1962. It has been no lower than the second 
highest in annually reported visits since that time; even 
though a special program was begun in 1970 to provide for 
the remediation and control of otitis media in American 
Indian and Alaska Native communities throughout the 
United States. 

Over the 15 yean of the otitis media program's existence 
(Table 9), hospital visits for acute and chronic otitis media 
have increased by 44% . During the same time the patient 
population has increased by 49 %. The ratio of first visits 
to revisits changed over toe first 10 years. For acute otitis 
media; toe first visit to revisit ratio has changed from 62 % 
to 54% for the first visit only. For chronic otitis media, the 
ratio has been more constant, from 32% to 38% for the 
first visit only. These data indicate increased awareness for 
follow-up for acute otitis media and lea concern for fot^ 
low-up for chronic otitis media. These findings, and ail 
others not otherwise referenced, are from internal reports 
compiled by the IHS (Table 9). 

An observation of particular Interest in Tablb 9 is the 
consistency in the number of diagnoses of acute versus 
chronic otitis media In spite of the absenoe of IHS-wide 
criteria for defining acute and chronic disease. In general; 
the diagnosis of the physician is tabulated as recorded. In 
his assessment of patient care records, Toubbeh” found 
that in Alaska, Montana, and southern Arizona there was 
a high consistency in the diagnoses of chronic disease based 
upon presence of perforation; duration of the episode, and 


time between episodes. In Alaska, where 26.9% of the di¬ 
agnoses were termed chronic otitis media, 1.1% showed 
perforation; in Montana, 9.5% cases were diagnoad 
chronic, with 0.8 % showing perforation; in southern Ari¬ 
zona, 10.1 % were diagnosed chronic, with 0.4% showing 
perforation. The consistency in diagnoses over time m 
Table 9 is noteworthy considering the IHS physician turn¬ 
over rate and the wide variety of medical backgrounds of 
those making the diagnoses. 

Evaluation of hospital records over the years of the pro¬ 
gram's existence shows three variables — sex, age, and 
blood quantum — to be particularly significant in making 
inferences about the natural history of otitis media. 


TABLE 9. NUMBER OF OUTPATIENT VISITS FOR ACUTE 
AND CHRONIC OTITIS MEDU, FISCAL YEARS 
_1971 TO 1985_ 


Acute Chronic 

OHtit Media Otitk Media 


Fatal 

Year 

No. oj 
VUtt 

% 

No . of 

VWlr 


Total 

1965 

135,941 

72.7 

51,126 

27.3 

187,067 

1964 

129,022 

71 ;7 

50,731 

28.3 

179.753 

1963 

120,330 

70.7 

49,851 

293 

170,181 

1962 

106,561 

09.8 

47,029 

30.2 

155.590 

1961 

97,415 

65.8 

51,121 

34.4 

148,536: 

I960 

90,406 

70.0 

38,666 

30j0 

129 076 

1979 

87,965 

7112 

35,539 

28.8 

123,504 

1978 

95,662 

8115 

21,671 

18.5 

117/583 

1977 

83,787 

80.2 

20,651 

19j8 

104.438 

1976 

81,126 

79.5 

20.911 

20.5 

102,087 

1975 

76,689 

77.5 

22,364 

225 

99.253 

1974 

74,915 

78.3 

20,717 

21.7 

95.632 

1973 

80,508 

79.0 

w.WLJi.0 

10H860 

1972 

74,107 

77.7 

21.312 

233 

95.419 

1971 

60,480 

73.8 

21.723 

26i4 

82JD9 


From Program Sutifttea Brandi, Indian Health Sarvto*. Public Hnlth 
Scrvkt. Department of Health and Human Srricw, Bocfcvllk. Wd. 
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Strachan, D.P. "Impedance tympanometry and the home environment in 
seven-year-old children" The Journal of Laryngology and Otology 
104: 4-8, 1990 

ABSTRACT 1 . The distribution of tympanogram types among 872 seven- 
year-old children from a random population sample was related to 
14 features of the home environment reported by parents in a 
questionnaire:. Parental smoking was an important determinant of 
middle ear underpressure and effusion, and accounted for much of 
the associations observed with dampness, crowding and rented 1 
acc omm odation♦ Gas cooking was associated with a higher prevalence 
of effusion, but a lower prevalence of underpressure: this may 
deserve further study. 

After adjustment for seasonal variation, tenure and household 
smokers, the weekly mean temperature in the bedrooms of 34 children 
with Type B tympanograms was 18.2*C compared to 17.9*C for 190 
children with Type A tympanograms. The equivalent figures for 
bedroom relative humidity were 51.8 per cent and 52.7 per cent. 
It is unlikely that heating or ventilation of the home is an 
important determinant of middle ear effusion and underpressure in 
this age-group. 
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Impedance tympanometry and the home environment in 

seven-vear-old children 

* • 


David P. Strachan. M.Sc., M.R.C.P. (Edinburgh) 


Abstract 

The distribution of tympanogram types among 872 seven-year-old children from a random population 
sample was related to 14 features of the home environment reported by parents in a questionnaire ^Parental 
4moking was an important determinant of middle ear underpressure and effusion, and accounted for much <? 
£>f the associations observed with dampness* crowding and rented accommodation. Gas cooking was associ- 
ated with a higher prevalence of effusion l but a lower prevalence of underpressure: this may deserve 
further study. 

After adjustment for seasonal variation, tenure and household smokers, the weekly mean temperature 
in the bedrooms of 34 children with Type B tympanograms was 18.2°C. compared to 17 9°C for 190children 
with Type A tympanograms The equivalent figures for bedroom relative humidity were.51.8 per cent and 
52:7 per cent. It is unlikely that heating or ventilation of the home is an important determinant of middle ear 
effusion and underpressure in this age-group. 


Introduction 

fcrtrie b known about the aetiology of middle ear effu-t 
•on (Mack 1985a). although evidence « accumulating^ 
Mi substantial risk from passive exposure so tobacco 

tnoke (Kraemer et ai:. 1983: Black. 1985b: Hinton and 
Buckley. 1988: Strachan et al .. 1989). Studies in pre¬ 
school children have reported upon the relationship 
between middle ear disease and conditions in day care 
centres (ilversen eial, 1985) and in the home (Birch and 
Elbrond, 1987). but no similar information has been 
published for children of school age. Although the over¬ 
all prevalence of middle ear effusion is lower in older 
children, persistent effusions present a considerable 
burden to hospital services, and rates of surgery for glue 
ear are greatest in the five-seven vear age group (Black, 
1984). 

Alie relationship between indoor air quality and res¬ 
piratory disease in children has been extensively investi¬ 
gated using symptoms and ventilatory funaion as 
/(Outcome variables. Particular areas of concent are poss¬ 
ible hazards from suspended particulates due to parental 
/smoking or household fires, nitrogen dioxide derived 
<from unvented gas or paraffin appliances, and aero- 
/Ailergens. such as mould spores or faeces of house dust 
£ mites, both of which tend to be more prevalent in damp 
^jbouses (Samet et al.. 1987, 1988). 

Tympanometric abnormalities are highly sensitive to 
frequent or persistent upper respiratory infections (Tos 
et ai. 1979). and may therefore be a useful indicator of 
more general respiratory effects due to indbor air pol¬ 
lution. This paper explores the relationship between 
tympanometric findings and the home environment 
among seven-year-old children participating in a survey 
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of the effect of damp housing upon respiratory disease 
(Stracham 1988: Strachan and Sanders. 1989). 


Methods 


Sample selection 


All children in their third! (P3) year at a random 
sample of one in three primary schools within the Edin¬ 
burgh city boundary were chosen. These children were 
aged 6i to 7| years in September 1986. 

In the last week of November 1986. a postal question¬ 
naire was sent to their parents, enquiring about respir¬ 
atory symptoms in the child and conditions in the home, 
and including a form of consent to the remainder of the 
study: Children absent at the time of the launch were 
given a questionnaire on their return, and parents who 
had not responded after ten days were contacted by let¬ 
ter or telephone to maximize the number of replies. The 
parents of 1095 children received a questionnaire and 
usable replies were obtained!from 1012 (92 per cent). 

Written consent to further tests was obtained for 941 
children (86 per cent of the target sample). Twenty of 
these children left school before examination, and two 


of the smallest schools (accounting for a further 20 chil¬ 
dren) were used for pilot studies of the respiratory exam¬ 
ination protocolL The number of children eligible for 
inclusion in the clinical survey was therefore 901(82 per 
cent of the target sample). 892 (99 per cent) of whom 
were eventually examined: 

Ethical approval was obtai n a d fro m the Paediatric/ 
Reproductive Medicine Ethics of Medical Research 
Subcommittee of the Lothian Health Board and from 
the Research Committee of the Department of Edu¬ 
cation. Lothian Regional Council. 
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IMPEOAMf TYMPANOMETRY AND THE HOME ENVIRONMENT 


impedance 'tympanometry*. 

Children were tested at school by the author during 
the period January to June 1987 Middle ear pressure, 
compliance, and the relative gradient of the tympa- 
nometric curve were measured on both ears using a 
Microlab Earscan’ configured for impedance measure¬ 
ments (Micro Audiometries. Port Orange. Florida. 
USA) This uses a probe tone of 226 Hz ar 85 dB and 
sweeps from +200 to -312 daPa at 100 daPa/see. Sub¬ 
jects were asked to swallow a sip of water immediately 
prior to the measurement, to ensure that patent eus- 
tachian tubes would be ventilated. Tympanogram types 
were defined on the basis of the modified Jerger classifi¬ 
cation proposed and validated by Fieliau-Nikolasen 
(1983): 


Tvpc 

MEPddaPa) 

A 

♦ 2fXJ 10-99 9 

Cl 

-MU 10 -1W.9 

c: 

-:noto -?i:: 

B 

No pea k 


Gradient Interpretation 

>10% Normal tympanogram 

>10% Mild underpressure 

>10% Severe underpressure 

<10% Middle ear effusion 


The tympanogram type from the more abnormal ear 
of each child was used in the analysis. This permitted the 
inclusion of 23 children with satisfactory results from 
only one ear 


Monitoring of bedroom temperature and relative 
humidity 

During the period January to April 11987. an attempt 
was made to visit the homes of 377 children, comprising 
all those in eight schools, those in the top quintile of the 
estimated bedroom humidity distribution (as described 
in detail by Strachan and Sanders. 1989) and the remain¬ 
derof the homes reported to be affected by dampness or 
mould growth. 

In each home, the temperature and relative humidity 
ofithe child's bedroom were monitored for seven days by 
thermohygrograph (Casella Ltd. London. UK) This 
instrument measures temperature by bimetallic strip 
and humidity by changes in the length of a treated 
human hair, and both are charted on a slbwly moving 
drum. The thermohygrographs were installed in a 
position betw een three and six feet high and out of direct 
sunlight. On completion of the recording, their calibrat 
tion w as checked bv a spot measurement of wet and dry 
bulb temperature using an aspirated psychrometer. The 
relative humidity was calculated from the wet and dry 
bulb thermometer readings using standard formulae 
(British Standards Institution. 1965). 

Thermohygrograph charts were digitized for com¬ 
puter analysis and mean weekly values for temperature 
and relative humidity were calculated. Measurements 
were taken in 330 homes, of which 307 were usable in 
this analysis (81 percent of the target sample). Technical 
problems with the instruments, including interference 
by the child OT their siblings, accounted for most of the 
unusable recordings. 

Relative humidity is a function of both vapour pres¬ 
sure (which reflects absolute humidity) and temperature 
(which determines the saturation vapour pressure at 
which condensation will; occur). The relationship 
between indoor relative humidity and outdoor condi* 
tions is complex. depending upon the respective temper¬ 


atures and vapour pressures. Thus, in well-heated 
bedrooms relative humidity was lower in colder 
weather, reflecting the lower outdoor vapour pressure 
usually found during the winter However, in poorly- 
heated bedrooms the relative humidity was higher 
during the winter, because it was determined by the 
indoor temperature which varied to a greater extent with 
external conditions. Weekly mean indoor temperature 
and relative humidity measurements were adjusted for 
external climatic variations, as described m i detail else¬ 
where (Strachan and Sanders. 1989). 


Statistical analysis 

Preliminary analyses were performed using Statistical 
Analysis System ( SAS Institute Ihc. 1985). The effect of 
housing conditions upon the distribution of tympano¬ 
gram types was determined for 14 characteristics of the 
home environment reported in the questionnaire: ten* 
ure. number of persons per room, number of smokers in 
the houscholdl use of gas for cooking, use of a coal fire, 
bottled gas appliance, paraffin heater, wood stove, pres¬ 
ence of damp patches on walls, patches ot mould or fun¬ 
gus. and the following characteristics of; the child's 
bedroom during the winter months: number of children 
sleeping in the room, heat at night, heat during the day. 
and window ltft open at night. Most of the findings were 
negative, and results are presented in full only for seven 
variables for which an aetioldgical role in upper respir¬ 
atory disease has been suggested by other studies 
Trends in prevalence of Type B tympanograms across 2 
x k contingency tables were assessed I by the x : statistic 
proposed by Mantel (1963). 

The effect of housing conditions was investigated 
further by multiple logistic regression analysis, using the 
GLIM statistical package (Baker and Neider 1978). 
Middle ear effusion (Type B tympanogram) was treated 
as the outcome variable, and those with Type A or Type 
C tympanograms as the comparison group j Housing ten¬ 
ure. domestic crowding (more than one person 1 per 
room), gas cooking and dampness were treated as 
dichotomous explanatory' variables, and the number of 
smokers in the household was included as a factor with 
three levels: none. one. two or more. 


Results 

Tympanometric data for the more abnormal ear of 872 
children (98 per cent of those tested) were available for 
analysis Overall, there were 546Type A. 149 Type Cl. 
95 Type C2 and 82 Type B tympanograms. Twenty-six of 
the 82 children with a flat tympanogram in one ear had la 1 
flat tympanogram in the other. 

Table 1 shows the distribution of tympanogram type 
by housing conditions, as reported in the postal ques¬ 
tionnaire. Missing questionnaire data slightly reduced! 
the numbers available for analysis by each housing vari¬ 
able. Middle ear pressure was lower among children 1 
dhom rented ot crowded homes and from families with 1 
jwo or more smokerk^Domes!ic fuelk, dampness and 1 
mould growth had small or inconsistent effects uponlhe 


although Type B tympanograms were more common in 1 
all the exposed* categories. 


Source: https://www.industrydocuments.ucsf.edu/docs/xnnx0000 
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TABLE I 


Prevalence 1%) of middle ear effusion and underpressure in ihe more abnormal ear by reported housing conditions 





More negative middle ear pressure (daPa) 


+ 100 
to-100 
(Type A) 

-200 
to -100 
(Type Cl) 

-300 
to -200 
(Type C2) 

Negative 
no pe a k 
(Type B) 

Tenure 

own 

64.6 (396) 

16.3(100) 

10.6(65) 

8.5(52) 


rent 

57.8(147) 

18.5(47) 

11.8(30) 

11 8(30) 

Persons per room 

<1.0 

64.2 (187) 

15.5 (45) 

12.7(37) 

7:6(22) 


1-1.5 

62.0(268) 

19.0(82) 

8.6 (37) 

10.4(45) 


1.5+ 

59.8 (65) 

13.9(15) 

14.8(16) 

111(12) 

Smoken in household 

0 

62 9(292) 

17,3 (79) 

10.7149) 

8.1(37) 


1 

63.3(169) 

16.5 (44) 

10.9 (29) 

9 4 (25) 


:+ 

56:4(79) 

17.1 (24) 

12.1(17) 

14.3 (20) 

Gas cooker 

no 

60.5 (221) 

21.1 (77) 

11.0(40) 

7.4 (27) 


yes 

64; 1(320) 

14.2(71) 

10.6(53) 

11.0(55) 

Coal fire 

no 

63 1(511) 

169(137) 

10.6(86) 

9 4 (76) 


yes 

59.3 (32) 

16.7(9) 

13:0(7) 

11.1(6) 

Dampness on walls 

no 

62 9 (462) 

17.7(130) 

10:8(79) 

8 6(63) 


yes 

60.0(78) 

13 8(18) 

12:3(16) 

13 8(18) 

Mould growth! 

no 

62.7(492) 

17.4(137) 

11.0(861 

89(70) 


yes 

62.0 (49) 

13.9(11) 

11.4(9) 

12.7(10) 


Number of children in parentheses. 


fbcsDoct marked afferent* m the prevalence of T*ype 
if# tympanograms <m betwe en homes without smokers 
Md those m which two or more adults smoked rigardt- 
%s\T>ver*fl, the tread of m crea sihS pr evale nc e wUh 
jacreastnf number of smokers in the household was sig> 
? fecant'tr ^ ^.lS; df*l, p<0.05).'The difference 
between owned and rented homes (x 2 * l.95, df ® 1, 
p>0.10) and the trend of increasing prevalence of flat 
tympanograms with increasing housing density 
(X 2 = 1.77, df=l. p>0j10) could readily have occurred 
by chance. The prevalence of effusion was somewhat 
greater in the homes with damp patches on the walls 
(r = 3.01, df«l. 0 05<p<0.10). 

There was also an excess of effusions in the homes 
with gas cooking (x 2 * 2.8.11, 0.05<p<0.10), although 
the prevalence of underpressure was lower in this group: 
The number of children exposed to other sources of 
nitrogen dioxidb in the home was small, but in each 
group the prevalence of Type B tympanograms was 
higher than among unexposed children: 11.3 per cent 
(7/62) for those exposed to bottled gas stoves, and 18.2 
per cent (4/22) for children in homes with paraffin 
heaters. 

In contrast to the effect of passive smoke exposure on 
the prevalence of middle ear effusion, the prevalence of 
pain or discharge in the ear over the past year differed 
little between non-smoking homes (23.5 per cent), 
homes with one smoker (25.3 per cent) and homes with 
two or more smokere (24.4 per cent). The corresponding 
proportions of children reported to have had tonsils or 
adenoids removed were 11.6, 14 and 12.1 per cent 
respectively. The prevalences of recent ear trouble and 
tonsillectomy or adfcnoidectomy varied little with re¬ 
spect to housing tenure, the use of gas for cooking, or the 
presence of dampness in the home (Strachan. 1988). 

affected bf dtapaewdracwkf 

When adjusted by multiple logistic regression 
for the effects of housing tenure, domestic crowding, gas 
cooking and damp walls, the excess of Type B tympa¬ 


nograms among children from homes with one smoker 
in the household (compared to none) was negligible 
(odds ratio 1.04. 95 per cent confidence interval 0.56- 



per cent Cl 0.96-3.40). The odds ratio estimates for 
Type B tympanograms, independent of parental smok¬ 
ing and other factors, were 1.28 (0.73-2.21) for rented 
bousing, 1.05 (0.70-1.57) for domestic crowding (more 
than one person per room) and 1.38 (0.73-2.59) for 
cbmp patches on walk. The association of gas cooking 
with middte ear effusion was not confounded to any 
great extent by these factors, the adjusted odds ratio for 
homes with gas cooking being 1.40 (0.90-2.18). 

The effect of indoor air quality was explored in more 
detail among the 307 children with tympaiwmetric data 
whose homes had been visited in the thermohygrograph 
survey. Table II shows the mean temperature and rela¬ 
tive humidity, adjusted for climatic variation, in groups 
defined by tympanogram type. There was little overall 
heterogeneity, and no evidence of a significant trend in 
bedroom temperature or humidity with degree of tyro- 
panometric abnormality. Further adjustment for bous¬ 
ing tenure and the number of smokers in the household 
made little difference to these results (Table II). The 
mean temperature or relative humidity in each group 
might be misleading if the relationship between indoor 
conditions and middle ear disease were U-shaped, 
rather than linear. However, inspection of the spread of 
readings within each tympanogram group did not sug¬ 
gest that tympanometric abnormalities were more or 
less common at each extreme of the te mperature or rela¬ 
tive humidity distributions. —^ 
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IMPEDANCE TYMPANOMETRY AND THE HOME ENVIRONMENT 

TABLE I! 

Mean adjusted weekly mean bedroom temperature and relative 
humidity by tympanogram type 


Tvmpanogram tvpes F statistics* 
A' Cl C2 B ANOVA trend 


As measured 







Temperature (*C) 

17.87 

17,27 

17.72 

1818 

2.09 

0.07 

Relative humidity' (%) 

52.70 

54.99 

51.93 

51.99 

2.18 

0.23 

Adjusted for tenure and number of smokers: 



Temperature (*C) 

17.88 

17,32 

17 76 

18 19 

L95 

0.20 

Relative humidity (%) 

52.73 

54.95 

51.90 

51.84 

2.19 

0.25 

Number of children 

190 

59 

33 

34 




•Tests for heterogeneity (ANOVA) have 3 and 303 dfi All are 
p>0.05 

Tests for. trend have 1 and 305 df. All are p>0.10. 


mnm* vne snui^icsr woepcmBm ^vnirunuiip w 
tfmaddk ear effastoa. attbough it was qritt likely ttathft 
pw fiti oplove wxurredbydttDoe .Che excess 
of middle ear effusions among children with unvented 
gas or paraffin appliances in the home was consistent 
with a hazard dtie to nitrogen dioxide exposure, 
although the overall prevalence of middle ear under* 
pressure was lower in the children from homes with gas 
cookers Such a discrepancy suggests chance variation 
rather than a causal relationship. This is the first report 
upon the association between gas cooking and I middle 
ear disease, but Black (1985b) described a significant 
excess of cases attending for glue ear surgery among chil¬ 
dren from homes with open gas fires or paraffin heaters, 
which was attributable to confounding by parental 
smoking and birthplace. The present results should be 
regarded as a stimulus to further studies, rather than 
conclusive evidence for or against an environmental 
health hazard. Such studies may need to be large, or to 
use direct measures of pollutant levels, since a simple 
dichotomy between gas and other cooking fuel is a rela¬ 
tively crude indicator of personal nitrogen dioxide expo- 
su re (Ogston et al. . 1 985 ). 

These results do not suggest that the temperature on 
humidity of the home environment is an important 
determinant of middle car effusion in children of 
primary school age. However, because the study was 
based upon children attending school, the proportion of 
their time spent in the home was less than for younger 
children Caution is required in extrapolating these con¬ 
clusions to other age-groups, Birch and Elbrond (1987) 
found that both minimal and copious ventilation 
through windows were associated with fewer Type B 
tvmpanograms in children aged 0-6 years but no direct 
measurements of indoor air conditions were obtained. 


iailiagc bniid apoo nil «a»fcMt4»4»ch 
and are riiffiruk iMaxqwt became copow wu 



Both high and! low ambient relative humidity have 
been proposed as factors promoting the spread of viral 
respiratory infections in droplet spray (Lester. 1948: 
Kingdom. 1960: Buckland andTyrclL 1962). The lack of 
any relationship of tympanometric findings to ambient 
humidity in the child's bedroom does not suggest that 
domestic humidity is a significant factor in the transmis¬ 
sion or infectivity of such infections In this age-group: 
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however, much of the transmission by droplet spray may¬ 
be expected to occur at school. 

Spot measures of relative humidity at the time of 
examination revealed much drier conditions in schools 
than in children's bedrooms, with relative humidity 
generally below 40 percent. A review of controlled stud¬ 
ies of humidification in working environments by Green 
(1984) suggested that the incidence of upper respiratory 
illnesses in adults is reduced if humidity is raised above 
this level, perhaps because drying and cracking of the 
nasal mucosa reduces host resistance. It is therefore 
possible that indoor atmospheric conditions at school 
were influential in determining the prevalence of middle 
ear effusion in these children, despite the lack of correla¬ 
tion between bedroom conditions and tympanometric 
findings. However. Iverscn et al (1985) found no 
relationship between middle ear effusion in younger 
children and the temperature, relative humidity or car¬ 
bon dioxide concentration in theiT day centre. A similar 
investigation among children of early primary school age 
would be useful. Indeed, all studies exploring the respir¬ 
atory effects of indoor air quality might consider the 
objective and sensitive technique of impedance tympa¬ 
nometry for inclusion alongside more conventional 
disease outcomes. 
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ETS AND ADULT RESPIRATORY DISEASE/SYMPTOMS 
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ADULT RESPIRATORY DISEASE 

Several studies have examined respiratory disease and 
symptoms and their possible association with exposure to 
environmental tobacco smoke in adults. The studies that examined 1 
respiratory disease and symptoms in adults are contained in this 
section. For additional studies on adults, see the "compromised 
individuals" 1 and "lung function" sections. 
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RESULTS OF SELECTED STUDIES: ETS AND ADULT RESPIRATORY HEALTH 


L66, 1986 


Koo, et al., 1988 


Hole, et al., 1989 


Koo, et al., 1990 


Passive smoking was not 
associated with an increased 
risk of chronic bronchitis in 
the nonsmoker. 

Reported an association between 
respiratory symptoms in the 
mothers and the same symptoms 
in their children. Indicates 
that cross-infection is an 
important confounder of studies 
on parental smoking and childhood 
respiratory health. 

Reported an association between 
passive smoking and adverse 
cardiorespiratory symptoms in 
adult nonsmokers. None of the 
associations, however, were 
significant. 

With the exception of smoking 
by the father and the children's 
N02 levels, no association was 
found between smoking; at home 
and N02 levels. 


Source: https://www.industrydocuments.ucsf.edu/docs/xnhxOOOO 
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Lee, P.N., Chamberlain, J., Alderson, MLR. "Relationship of passive 
smoking to risk of lung cancer and other smoking—associated 
diseases" British Journal of Cancer 54: 97-105, 1986. 

SUMMARY: In the latter part of a large hospital case-control study 
of the relationship of type of cigarette smoked to risk of various 
smoking-associated diseases, patients answered questions on the 
smoking 1 habits of their first spouse and on the extent of passive 
smoke exposure at home, at work, during travel and during leisure. 
In an extension of this study an attempt was made to obtain smoking 
habit data directly from the spouses of all lifelong non—smoking; 
lung cancer cases and of two lifelong non-smoking matched controls 
for each case. The attempt was made regardless of whether the 
patients had answered passive smoking questions in hospital or not. 

Amongst lifelong non-smokers, passive smoking was not 
associated with any significant increase in risk of lung cancer, 
chronic bronchitis, ischaemic heart disease or stroke in> any 
analysis. 

Limitations of past studies on passive smoking are 
discussed and the need for further research underlined. From all 
the available evidence, it appears that any effect of passive smoke 
on risk of any of the major diseases that have been associated! 
with active smoking is at most small, and may not exist at all. 
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Relationship of passive smoking to risk of lung cancer and 
other smoking-associated diseases 

P;Ni Left,* J. Chamberlain &. M R. Aldersonf 

institute of Cancer Research. Clifton Road. Belmont. Surrey. UK. 

Summary In the latirr pan of a large hoipiut ose<omrol fludy of the reUuonihip of tjrpe of cigarette 
tmoked to mk of various smokmg*«ssooaicd diseases, patienu answered questions on the smoking Kahns of 
their fiat spouse and on the extent of passive smoke exposure at home, at work, during travel and during 
leisure In an mention of this study an attempt vu made to obtain smoking ha bn data directly from the 
spouses of alt lifelong non-smoking lung cancer cases and of two hftlong non-smoking matched controls for 
each case The attempt was made regardless of whether the patients had answered passive smoking questions 
in hospiul or not. 

Amoftpt lifelong non-smokers, passive smoking was not associated with any significant increase m mk of 
lung cancer* chronic bronchitis, ischaemic heart disease or stroke m any analysis. 

Limits lions of past studies on pauive smoking art discussed and the steed for funhet research! underlined. 
From all the availsble evidence, it appears that any effect of passive smoke on nsk of any of the mayor 
diseases that have been associated with active smoking is at moat small and may. not esisi at all. 


Study of hospital m-pat tents 

In 1977 a large hospital case-control was initiated 
to study the relationship of the type of dgarette 
smoked to risk of lung cancer, chronic bronchitis* 
ischaemic heart disease and stroke. This study was 
carried out in 10 Hospital regions in England; 
interviewing ended in January 1982. The original 
questionnaire did'not include questions on pauive 
smoking as it was not considered an important 
issue in 1977. However, in 1979 it was decided to 
extend the questionnaire to cover pauive smoking 
for mimed patients for the Iasi four regions to 
begin interviewing Subsequently, in 1981. following 
publication of the papers by Hirayama (1981) and 
by Trichopoulos et at: (1981) claiming, that non¬ 
smoking wives of smokers had a significantly 
greater nsk of lung cancer than non-smoking wives 
of non-smokers, it was decided to increase the 
number of interviews of married lung cancer cases 
and: controls. The extended questionnaire was then 
administered to these patients in all hospitals where 
interviewing was still continuing, 

Follow-up study of spouses of non-smokm% hospital 
m-pa t tents 

In 1982. after interviewing of hospital in-patients 
had been completed, it was decided to carry out a 
follow-up study. In this study, an attempt was 
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made to interview the spouses of all of the married 
hospital ip-pa items with lung oncer who reported 
never having smoked, as well as of two married 
nonsmoking controls for each of these index lung 
oncer cases. The follow-up study was intended 
partly to compare information on spouses' smoking 
habits obtained first-hand with that obtained 
second-hand during the in-paticni interviews, and * 
partly to obtain some data on spouses* smoking 
habiu for those patients who had not answered 
passive smoking questions in hospital. 

This paper concentrates solely on the issue of 
passive smoking ini lifelong non-smokers Results 
relating to type of cigarette smoked arc described 
ehewherc (Aldcrson et at:. 1985). while a detailed 
report* available on request from PNL considers 
the overall findings from this ease-control study. 


Methods and response 

Study of hospital in-patients 

For each of the 4 index diagnoses (lung cancer 
chronic bronchitis, ischaemic heart disease anc 
stroke), the intention was to interview 200 cases 
and 200 matched controls in each of the eight 
•ex/age cells (i.e. male or female, and aged 35-44. 
45-54. 55^-64 or 45-74) This gave a target of 
12.800 patients. though for some categories (e g 
young female chronic bronchitics) this would be 
unit tamable. Patients were selected! from medical 
(including chest medicine)* thoracic surgery, and 
radiotherapy wards. Controls were patients without 
one of the four index diagnoses* individually 
matched to cases on sex, age. hospital region and. 

C TV Macmillan Press Ltd.. 19*6 
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when possible, hospital wayd end lime of interview. 
Subsequently, when final discharge diagnoses 
became available, they were used to reallocate cases 
and controls as necessary. Patients without a final 
diagnosis kept their provisional diagnosis, Where 
changes in case-control status occurred, patients 
were regrouped into new case-control pairs as 
appropriate. With the assistance of Sir Richard 
Dot) and Mr Richard Peto, non-index diagnoses 
were classified as follows: 

class IA ’definitely not smoking associated' 
class I B 'probably not smoking associated' 
class 2A 'probably smoking associated* 
class 2B ‘definitely smoking associated’ 

Controls with no final diagnosis were considered 
class IB Overall, there were 12,693 interviews 
carried out which resulted in 4,950 pairs with class 
I controls and 730 pairs with class 2 controls 
There were 3,83.2 interviews of married eases and 
controls where the passive smoking questionnaire 
was completed Ih order to avoid substantial loss of 
data; due to one member of a pair not being 
married or not completing the passive smoking 
questionnaire, it was decided to ignore matching 
when analysing the passive smoking data and to 
compare each index group with the combined 
controls Numbers by sex and ease-control status 
are given in Table I. 


Title I Numbers cf married hospital in-patients 
completing passive smoking questionnaires 



Ma/r 

Female 

Total 

Lung cancer 

547 

245 

792 

Chronic bronchi in 

IK2 

84 

266 

Ischaemic bean disease 

286 

221 

507 

Stroke 

161 

137 

298 

Controls 

Class 1A and )B* 

839 

713 

8*352 

Class 2A and 2B* 

268 

149 

417 

Total 

2283 

1,549 

3il32 


•Other dt*c*»cs were classified by degree of smoking 
association - dass IA definitely not. dais IB probably 
not. dass 2A probably, dau 2B definitely. 


In the passive smoking part of the questionnaire, 
patients were asked when the marriage tuned, if 
and when it Kadi ended; the number of 
manufactured: cigarettes per day smoked by the 
spouse both during the last 12 months of marriage 
and also at the period of maximum smoking during 
the marriage: and whether the spouse evtr regularly 
smoked hand-rolled 6garelies, dgars or a pipe 
dtiring the marriage For second or subsequent 
marriages, questions related to the first marriage to 


give the longest latent interval between exposure 
and disease onset The patients were also asked to 
quantify, according to a four-point; scale (a lot. 
average, a little, not at all), the extent to which they 
were regularly exposed to tobacco smoke from 
other people prior to coming into hospitali in 4 
situations: at home; at work; during daily travel; 
during leisure lime. In the main questionnaire, 
detailed questions were asked on smoking habits 
and on a whole range of possible confounding 
variables. 

Foffo*-vp study of spouses of non-smoking hospital 
m~patients 

From the hospital study there were 56 lung cancer 
cases who reported being lifelong non-smokers, 
who were married at the time of interview and who 
were not known to have been married previously 
In a follow-up to the main study, an attempt was 
made to interview the spouses of these 56 cases and 
also the spouses of two life-long non-smoking 
controls for each ease, individually matched for sex, 
marital status and 10-year age group and: as far as 
possible, hospital Where multiple potential controls 
in the same hospital were available, those 
interviewed nearest in time to the case were 
selected Where suitable controls in the same 
hospital were not available, those in the nearest 
hospiul were chosen 

Because names and addresses of the patients were 
not recorded in the hospital study, it was necessary 
to go back to the hospital! both to obtain this 
information and also to get permission to interview 
their spouses Follbwing some refusals both by the 
hospital and by the spouses, successful interviews 
were obtained from spouses of 34 eases (10 wives 
and 24 husbands) and 80 controls (26 wives and 54 
husbands) whose condition was definitely or 
probably not related to smoking. 

Interviewing was carried out between July 1982 
and August 1983. The spouses were asked about 
their consumption of manufactured cigarettes, 
cigars and pipes (4) nowadays, (b) during the year 
of admission of the patient or (c) maximum during 
the whole of the marriage. The spouses were not 
asked about the smoking habits of the index 
patient The spouses were also asked: questions on 
age. occupation, social class and a range of other 
potential confounding factors. 

Statistical methods 

The statistical methods art based on classical 
procedures for analysis of grouped data derived! 
from case-control studies (Breslow & Day, 1980) 
In general, the materia) has been txarrtftKd~ai a 
2 k A* $ ubk, with A* representing the levels of the 
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ri»l factor of interest and S the number of strata 
used to tale account of potential confoundcrs 
Results presented are for the combined strata and 
show the relative nsk (Mantel-Haenszel estimate) 
together with the significance of its difference from 
a base level (risk TO), and/or the dhsc-rclatcd trend 
In analyses 9 of the data collected in hospital, 
comparisons arc made between eases with a 
particular index disease and all the controls with 
diseases definitely or probably not related to 
smoking Sts simple indices of passive smoke 
exposure were considered in these latter analyses. 
(i)-(iv) exposure at home, at work, during travel, 
during leisure, (v) spouse smoking manufactured 
cigarettes in the last 12 months, and (vt) spouse 
smoking manufactured cigarettes in the whole of 
the marriage Bases for (ii) arc reduced as not all 
patients worked In addition, a combined index of 
passive smoke exposure was calculated by the 
unweighted sum of the four individual exposure 
indices (iH vv ). counting 'not at all 1 as 0. little* as 
I, 'average* as 2 and ‘a lot* as 3 

Results 

Ung cancer 

The follow-up study concerned 36 lung cancer cases 
and 112 matched controli who reported never 


having smoked in their hospital interview, Of these, 
there were 47 eases <15 male and 32 female) and 96 
controls (30 male and 66 female) for whom some 
information on smoking habits of their spouses was 
available. Of these 143 patients, information on 
spouse smoking was available both from the spouse 
and from ihc patient for 59 (41%). from the spouse 
only for 55 (38%) and from the patient only for 29 
(20%) Table 11 shows the estimated age-adjusted 
relative risk of lung cancer in relation to spouse 
smoking during the whole of the marriage, by sex. 
source of data, and period of smoking None of the 
9 relative risks shown in the table arc statistically 
significant. When data for both sexes and both 
sources arc considered. Ihc estimated relative risks 
in relation to spouse smoking arc close to I (I II) 
For individual sexes or sources, where numbers of 
cases and controls arr smaller, relative risks vary 
more from unity, but no consistent pattern is 
evident: Similar ooncliisions were reached, when 
analyses were based on smoking during the year of 
hospital interview. Here, the overall relative risk 
was again close to I (0 93 with limits 0 41-2.09). 

Table llll summarises concordance between 
spouse's manufactured cigarette smoking habits as 
reported directly and indirectly for the 39 patients 
with data from both sources Discrepancies were 
seen for 9 spouses (15%) in respect of smoking at 
some time during marriage and in the ease of 2 


T*Mf II Relationship between spouse's manufactured cigarette smoking dunng 
the whole of the marriage and mi of lung cancer among lifelong non-smokers 
(standardised for age) 


• 

• 

Se x of 
pattern 

Spomse 4*4 
mot smoke 

Spouse smoked 

RWofinr risk 
I9S\ hmtts) 

Caws Control? 

Costs 

Control? 

• 

Based cm isirmoi of the i \ptmse m fniirm -up aru dy(t$4 pattern*) 


Male 

5 13 

$ 

13 

Ii031023-4411 

• 

Female 

5 16 

19 

31 

1.6010 44-S.7K) 

- 

Combined 

10 29 

24 

51 

IJJ(OSO-34») 

* 

Bawd on Mimmi of tke imiex pattern m hospital [M patterns) 


* 

Male 

7 15 

5 

7 

13310 37-6 341 


Female 

9 17 

S 

20 

• 21(0 24-240) 


Combined 

16 32 

13 

27 

1.00(041-244) 


BoW on Mi mem cf vtformattom { 14J patterns)* 



* ■ 

Male 

7 16 

t 

14 

1 JO(0 3*-4.39) 


Female 

10 21 

22 

45 

14)0(0.37-2 ?t) 


Combined 

17 37 ** 

30 

59 

1.11(051-239) 


■Only controls included m follow-up study considered. *ln this analysis the 
Spouse was counted as a smoker if reported to be so ether directly, by the spouse 
during follow-up interview, or. indirectly, by the patient in hospital Note that the 
59 patients for whom information on spouse smoking was available from both 
sources are included in alt 3 analyses. 


a 
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TaMrlll Concordance heiwren spoused manufactured cigarette smoking habits as reported 
v directly and indirectly 


Sea of patient jemse emirot status 


Male 


Female 



Cases 

Controb 

Cavi 

Controls 

Total 

Spouse a smoker sometime in 
marriage according lo 

Subyeci and spouse 

2 

6 

5 

13 

26 

Only subject 

1 

0 

0 

3 

4 

On)) spouse 

1 

1 

3 

0 

5 

Neither 

3 

II 

1 

9 

24 

% subject/spouse agreement 

71% 

94% 

67% 

M% 

*5% 

Spouse a smoker during year of 
hospital interview according 10: 
Subject and spouse 

1 

6 

2 

4 

13 

Only subject 

0 

0 

0 

1 

» 

Only spouse 

1 

0 

0 

0 

I! 

Neither 

5 

12 

7 

20 

44 

% subyeci/spouse agreement i *6*; 

*6% 

ioo% 

10°% 

96% 

97% 


spouses (3%) in respect of smoking during the year 
of hospital interview There was no consistent 
pattern in the direction of discrepancy. 

Table IV summarises the results of analyses 
carried out! relating 7 indices of passive smoke 
exposure recorded in the hospital interviews to risk 
of lung eanrrr among lifelong non-smokers. Here 
Ihe controls used for comparison arc all never 
smoking patients with diseases classified as 
definitely or probably not associated with smoking 
who completed the passive smoking questionnaire. 

Overall the results showed no evidence of an 
effect of passive smoking on lung cancer incidence 
among lifelong non-smokers. In male patients, 
relative risks were increased for some of the indices 
but numbers of eases were small and none of the 
differences approached statistical significance. In 
females, where numbers of cases were larger, such 
trends as existed tended to be negative and indeed 
were marginally significantly negative (F< 0.05) for 
passive smoking during travel and during leisure. 
For the combined sexes no differences‘or trends 
were statistically significant at the 95% confidence 
level, such trends as existed tending to be slightly 
negative. The relative risk in relation to the spouse 
smoking during the whole of the marriage was 
estimated To be 0 80 for the sexes combined, with 
95% confidence limits of 0.43 to 1.50. 
Standardisation for working in a dusty job, the 
variable apart from smoking found I to have the 
strongest association with lung cancer risk in the 
analyses described in Aldcrson era/ (19*5), did not 


affect the conclusion that passive smoking was not 
associated with risk of lung cancer among never 
smokers in our study 

Chronic bronchiiis. ischaemic heart disease and stroke 

Analyses similar to that shown in Table IV for lung 
cancer were also carried out for chronic bronchitis, 
ischaemic heart disease and stroke Illustrative 
results for two of the indices are presented in 
Table V. 

No significant relationship of any index of 
passive smoking to risk of the 3 diseases was seen. 
For the sexes combined* the relative risk in relation 
to the spouse smoking during the whole of the 
marriage was 0.13 for chronic bronchitis (95% 
confidence limits 0.31-2 20). 1.03 for ischaemic 
heart disease (limits 0 65-1.62) and 0 90 for stroke 
(limits 0.53-1.52). For stroke there was. in both 
sexes, an approximate 2-fold increase in risk for 
patients with a combined passive smoke index that 
was high (score of 5 to 12) compared with those 
where it was low (score of 0 or I). Hbwever, 
numbers of eases with a high score were low (14 
males andi 7 females) and even for the sexes 
combined, the relative risk estimate of 2 IS was not 
statistically aigni Hearn (limits 0.16-5.4*) In 
interpreting this finding, it should be noted that 
active smoking was not found to be clearly related 
lo stroke in the main study (Aldcrson rr at . 1985), 
rendering a two-fold increase in relation to passive 
smoking a priori unlikely. 
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Takk |V Aehbon&hip between various indices of pauivt imrAc eipoturt and nik of lung canorr among lifelong non- 
annAeri< standardised for ar for spouie smoking whether the marriage wavongorng or ended) 


Pauitr smoir 


Mole patterns 



Frmotf patterns 

Sexn eamhtmej 

exposure 

mJrt/trvrl 

C«v\ 

Controls 

A 

Cases 

Controls 

A 

r«vi 

Controls 

A 

At home 

Not at all 

9 

101 

» 

21 

192 

1 

X 

293 

1 

Link 

2 

21 

1-22 

6 

65 

092 

8 

16 

098 

Average/a lot 

1 

III 

III 

5 

61 

081 

6 

72 

086 

At work 

Not at all 

3 

40 

I 

12 

113 

1 

15 

153 

1 

Little 

6 

29 

324 

3 

26 

1 18 

9 

55 

182 

Average 'a lot 

1 

29 

046 

0 

19 

00 

1 

48 

019 

During travel 

Not at alt 

8 

101 

1 

28 

238 

1 

36 

339 

1 

Little 

3 

16 

206 

2 

51 

033 

5 

67 

064 

Avrragc/a lot 

0 

13 

0.00 

0 

13 

000 

Trend 
(negative) 
f < 0 05 

0 

26 

000 

During kiture 

Not at all! 

3 

45 

» 

15 

1116 

1 

IS 

161 

1 

Link 

4 

48 

M2 

14 

107 

105 

18 

135 

106 

Averagr'a foil 

5 

39 

318 

2 

95 

018 

Trend 
(negative) 
f < 0 05 

7 

134 

059 

Combined indcs* 

Score 0-1 

l 

27 

1 

to 

- 75 

1 

II 

102 

1 

Scort 2-4 

7 

55 

434 

5 

61 

063 

12 

116 

1.08 

Score $-12 

Spouse smoked man 

2 15 

cigs in Ian 12 months 

3.20 

0 

21 

0.00 

2 

X 

OX 

No 

10 

105 

1 

20 

193 

1 

X 

298 

1 

Yc 2 

SpouK smoked nun ou in 

29 096 

whole of marriage 

II 

122 

076 

13 

151 

079 

No 

7 

93 

1 

13 

89 

1 

X 

112 

1 

Ves 

5 

40 

247 

19 

229 

0 55 

24 

269 

0.80 


•Baved on sum of 0 » not at all. I » hittc. 2* average. 3 * a tor for at borne, at worL. during travel. diinng leisure. 


Discussion 

Over the past 4 years there has been considerable 
research interest in the relationship between passive 
smoking and risk of lung cancer in nonsmokers. 
While some studies have claimed a positive effect 
(Hirayama. 1981; Trichopoulos e t eL 1981, Correa 
et oL 1983; Garfmkcl tt ml. 1985, Gillis tt mi.. 
1984. Knoth et mi.. 1983). others (Buffer tt mi., 
1984. Chan. 1982; Garftnkel 1981; Kabai and 
Wynder, I9K4. Koo et mi:. 1984) have found no 
sigmfic-n: r.sh;p. Restive risks of King 

cancer for non-smoking women married to smokers 
compared! to non-smoking women married to non- 
smokers range from somewhat over 2 in the 
Trichopoulos and Correa studies to around 0j75 in 


the Buffer and Chan studies The weighted relative 
risk from these studies has been estimated by us as 
approximately 1.3 While there is, therefore, a 
tendency for a small positive association between 
passive smoking and! lung cancer, recent reviews of 
these data (Lee. 19K4. Lchncn et mi.. 1984) have 
concluded that overall there is no reliable scientific 
evidence of a causal relationship between passive 
smoking and King cancer. In these reviews a 
number of general points have been made 

First, dosimetric studies have shown that, in 
Cigarette-equivalent terms, passive smoking only 
results in a relatively small exposure to the non- 
smoker. Hugod et mi. (1978). for example, showed 
that even under quite extreme conditions the time 
taken for a non-smoker to inhale the equivalent of 
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TiMf V ftclaftonthip between two md»ces erf pusivt smoke eiposure and mV of chronic bronchitis, ischaemic bean 
disease and stroke among lifeionj non smokers (standardised (or age and. for spouse smoking, whether the marriage was 

ongoing or ended) 


Pewttr smnlr 

Stole pajtrnn 

female patterns 

Seaei combined 

mJex/leirl f»vn 

Crmirols 

A 

Cases 

Controls 

A 

Cases 

Controls 

A 

Chrontc hrtmcknn 










Combined index* 










Score 0-1 

1 

27 

1 

7 

75 

1 

1 

102 

1 

Score 2-4 

2 

55 

083 

4 

61 

105 

6 

116 

too 

Score 5*12 

1 

15 

190 

1 

21 

1.03 

2 

36 

1.30 

Spouse smoked man ags mi whole of marriage 







No 

8 

93 

1 

4 

19 

1 

12 

112 

1 

Yes 

1 

40 

0.34 

13 

229 

1.22 

14 

269 

013 

tuhormic hr art rfj v^v 










Combtned indcs* 










Score 0-1 

15 

27 

1 

23 

75 

1 

58 

102 

1 

Score 2-4 

12 

53 

043 

9 

61 

059 

21 

1116 

052 

Score 5-12 

y 

15 

043 

4 

21 

081 

7 

36 

0.611 

Spouse smoked man ags 

in whole of marriage 


• 





No 

26 

43 

1 

22 

89 

1 

48 

112 

1 

Yes 

15 

40 

1,24 

55 

229 

043 

70 

269 

103 

Stroke 










Combined mdei* 










Score 0-1 

5 

27 

1 

19 

75 

1 

24 

102 

1 

Score 2-4 

10 

55 

134 

10 

61 

0 86 

20 

116 

097 

Score 5-12 

4 

15 

177 

7 

21 

2*4 

11 

36 

l IS 

Spouse smoked man cigs 

in whole of marriage 







No 

18 

93 

1 

19 

89 

1 

37 

182 

1 

Yes 

6 

40 

084 

49 

229 

092 

55 

269 

090 


'Based on sum of 0« not at all. I ■ little. 2-artrage. )•! lot lor at home, at work, during travel, during leisure. 


one cigarette would be II hours as regards 
particulate mailer and 50 hours as regards nicotine. 
Similarly; Jarvis tt o/. (1985) have shown that the 
increase in salivary cotininc in relation to passive 
smoke exposure is less than 1% of that in relation 
to active smoke exposure. Extrapolating linearly 
from the 10-fold relative risk of Iung cancer in 
relation to active smoking would therefore predict a 
relative risk in reUtion to passive smoking less than 
1.1, white a quadratic extrapolation, as suggested 
by Doll and Peto (1978) would predict a tower risk 
still. The conflict between the dose and the claimed 
response is particularly dear for the results of 
Hirayama (11981) who found a similar effect on 
king cancer for passive smoking as for active 
smoking of 5 cigarettes a day. 

Second, all the studies suffer from weal exposure 
data; most studies only obtaining information on 
the spouse’s smoking habits and none obtaining 
objective data by measurement of ambient levels of 
smoke constituents in the air of the home or 


workplace and/or or concentrations of constituents 
in body fluids 

Third, no studies adequately take into account 
the possibility that mtsch&sificaiion of active 
smokers as non-smokers may have consistently 
biased rtlalivr nsk estimates upward. Active 
smokers have a high relative risk of lung cancer 
and spouses* smoking habits are positively 
correlated Because of this, it can be shown that if a 
relatively small proportion of smokers deny 
smoking, this results in an apparent elevation in 
risk of I6ng cancer in *nonT*mokers* married to 
smokers compared to 'non r smokers* married to 
non-smokers, even when no in* effect of passive 
smoking exists. A demonstration that this source of 
bias is of real importance can be found in the study 
of Garfmkel tt a!. (1985): Based on unvalidated 
smoking data taken from hospital notes* ai relative 
risk of lung cancer in relation to husband's 
smoking at home of 1.66 was calculated, with 
relative risks of at least IJ seen in relation to each 


i 
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level of husband's cigarette smoking and in relation 
to husbands agar and pipe smoking When 
additional sources of information on smoking 
habits were used, the overall relative risk was 
reduced to a marginally significant 1.31 with an 
elevated risk only really discernible in relation to 
heavy cigarette smoking by the husband Even here, 
it is notable that the elevation in risk was not 
evident when smoking d*la were obtained from the 
subject or her spouse directly, but was only evident 
when the data were obtained from the daughter or 
son or another informant, i.e from those people 
who were less likely to have known the full 
smoking history. The lower relative risk may still 
have arisen wholly or partly as a bias resulting 
from misclassification of smoking habits 

Fourth, many of the studies art open to specific 
criticisms. For example, the conclusion of GiUis rr 
ml (1984) that male lung cancer deaths in non- 
smokers rose from 4 per 10,000 in those not 
exposed to passive smoke to 13 per IOjOOO in those 
who were exposed was based on a tout of only 6(!) 
deaths and was not statistically significant. Also the 
claim by Knoth et cl (19£3) of a relationship 
between passive smoking and lung cancer in non* 
smoking women was based simply on the 
observation that the proportion of female non¬ 
smoking limg cancer patients living together with a 
smoker exceeded the proportion of mak smokers as 
reported in the previous microcensus, ignoring inter 
mho the fact that in many families women live with 
more than just their husba nds 
In the present study no significant relationship of 
passive smoking to lung cancer incidence in lifelong 
non-smokers was seen, either in the analyses based 
on the information collected in hospital or in 
subsequent inquiry of the spouses or both It must 
be pointed out. however, that the number of lung 
cancer patients who had never smoked was rather 
small I so that, though our findings arc consistent 
with passive smoking having no efTcct on lung 
cancer risk at all. they do not exclude the 
possibility of a small increase in hsk. though the 
upper 93% confidence limit of 1.50 for the estimate 
of 0 80 (Table IV) in relation to the spouse 
smoking during the whole of the marriage is not 
consistent with some of the larger increases claimed 
by Hirayama (1981, 1984) Trichopoulos et ml. 
(1981, 1983) and Correa et ml (1963). 

Though the number of lung cancer patients who 
had never smoked is small; varying around 30-50 
depending on the analysis, this number is no! very 
different from that reported in a number of other 
studies, e.g the findings of Correa et ml (1983) 
were based on only 30. while those of Trichopoulos 
et m!. (1981). even when updated (Trichopoulos et 
«/.. 1983) were based on only 77. The difficulty of 
obtaining an adequate sample size is underlined 


when one considers that in our study the 44 never 
smoking lung cancer patients who completed 
passive smoking questionnaires in hospital were 
extracted! from atotal of 792 lung cancer patients, 
It would need a very large research effort to 
increase precision substantially, and even then one 
would have to take care that the magnitude of any 
biases did not exceed the magnitude of the cfToct 
one was looking for. 

The two major prospective studies which have 
so far reported findings on passive smoking 
(Hirayama, 1981; Garfinkcl. 1981) were not 
actually designed to investigate this issue and. as a 
result, could only use spouse's smoking as an index 
of exposure Our study, on the other hand, though 
not able to monitor exposure objectively, as would 
have boon preferable, was able lo look at passive 
smoking in a wider context, by asking about the 
extent of exposure at home, at work, during travel 
and at leisure. Although the answers to these 
questions were subjective, and could have exhibited 
some bias, their inclusion perhaps allows greater 
confidence in the conclusions. 

It was interesting that, of the 59 patients for 
whom spouse*! cigarette smoking habits were 
obtained from both the spouse and the patients, 
there were 9 (15%) patients for whom there was 
disagreement as to whether the spouse had been a 
smoker at some lime during the marriage. It seems 
reasonable to suppose that some of these were in 
fact smokers and! may have been erroneously 
classified as non-smokers had only one source of 
information been used. It was also noteworthy that 
there was quite a strong correlation in our study 
between active and passive smoking: As illustrated 
in Table VI. current smokers were considerably 
more likely to be exposed to passive smoke 
exposure at Home (from sources other than their 
own cigarettes) than were never or ex-smokers As 
noted above, this correlation, coupled with some 
misclassification of smokers as non-smokers, may 
spuriously inflate the estimate of risk related to 
passive smoking It is important to carry out 
further studies to obtain more accurate information 
on reliability of statements about smoking habits 
because of this possibility of bias 

Little other evidence is available concerning the 
relationship between passive smoking and risk of 
the other smoking-associated diseases in (adult) 
non-smokers and much of this is open to criticism 
In his original paper; Hirayama (1981) presented 
relative risks of death for various diseases for non¬ 
smoking women according to the husband's 
smoking habits Based on a total of 66 deaths, a 
slight positive trend for emphysema and asthma 
was not significant; white, based on a total of 406 
deaths, no indication of a trend at all was seen for 
ischaemic heart disease In a later paper, based on 
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only 9 further 88 ischaemic heart disease deaths. 
Hirayama (1984) reported a slight positive trend ini 
risk, but this was not statistically significant 
Garland cl at (1985). in a small prospective stud>. 
reported a 15-fold higher risk of ischaemic heart; 
disease in non-smoking Californian women whose 
husbands were current or former smokers 
compared with those whose husbands were never 
smokers, but (his enormous and implausible relative 
risk was only significant at the 90% confidence 
level and had very wide confidence limits, being 
based on only 2 deaths in women whose husbands 
were current smokers Sandler rt at (1985). in a 
case-control study carried out in North Carolina, 
reported I a strong relationship between risk of 
oanccr of all silts and passive smoking This study 
has been criticised by Lee (1985) who notes that it 
is basically implausible that passive smoking should 
increase risk of cancers not associated with active 
smoking Lee also criticised the method of analysis, 
showing that no association with cancer risk would 
be found if a more standard method of analysis 
was used Vandtrbrouckc el at (1984). based on a 
25 year follow-up of 1,070 Amsterdam married 
couples, recently reported that passive smoking was 
associated with some decrease in total mortality. 

There is evidence indicating that young children 
whose parents smoke have an excess incidence of 
respiratory symptoms and some reduction in 
pulmonary function. Reviewing this evidence. Lee 
(I9K4) noted that the interpretation of the 
association is fraught with difficulties and that 
other possible explanations, including social class 
related factors, parental ncgckl. nutrition, cross- 
infection and during pregnancy, had not 

been taken into account adequately, so that a 
causal effect of passive smoking could not be 
inferred. The relevance of these findings to chronic 
bronchitis or other diseases in adulu is in any case 
not clear. 

Our analyses showed no significant effect of 


passive smoking on lifelong non-smokers as regards 
risk of chronic bronchitis, ischaemic heart disease 
or stroke. In all the analyses relating the various 
indices of passive smoke exposure to these diseases, 
no significant differences were seen and slight 
decreases in risk were as common as slight 
increases 

While more data would be desirable for these 
diseases, lung cancer continues to be (he major 
smoking associated disease for which passive 
smoking comes under suspicion. Since all the 
difficulties of carrying out good research have 
ckarly still not yet been overcome, further research 
is certainly needed Our findings appear consistent 
with the general view, based on all the available 
evidence, that any effect of passive smoking on nsk 
of lung cancer or other smoking-associated diseases 
is at most quite small, if it exists at all. The marked! 
increases in risk noted in some studies are more 
likely lo be a mult of bias in the study design than 
of a true effect of passive smoking. 
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Koo, L.C., Ho, J . H .C., Matsuki, H., Shimizu, H., Mori, T., Tominaga, 
S. "A comparison of the prevalence of respiratory illnesses among 
nonsmoking mothers and their children in Japan and Hong Kong" Am 
Rev Respir Pis 138(2): 290-295, 1988. 

SUMMARY: Previous epidemiologic studies have associated symptoms 
of chronic bronchitis and other respiratory diseases with the risk 
for lungi cancer. TO assess the possible precursor or premonitory 
role of these conditions for lung cancer among nonsmokers, a 
comparison of the prevalence rates of these conditions in 2 urban 
industrialized! communities (Hong Kong and a Tokyo suburb) with' a 
300% difference in female lung cancer incidence rates was conducted. 
A community survey of 314 nonsmoking mothers and their children in 
Hong Kong, and 243 mothers and children in Japan showed that the 
prevalence of reported chronic cough and sputum symptoms was 10 or 
more times higher in Hong Kong than in Japan. The disparity in 
the rates of respiratory diseases/symptoms was most apparent in' 
the comparison of children. Occupational exposure to dust or fumes 
and larger household sizes were found to be associated with higher 
levels of respiratory illnesses among the Hong Kong mothers. The 
much higher prevalence rates of respiratory symptoms among Hong 
Kong than among Japanese subjects correlated with' each community's 
female lung cancer incidence rates of 27.1 versus 8.1/100,000, 
respective1y. 
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A Comparison of the Prevalence of Respiratory Illnesses 
among Nonsmoking Mothers and Their Children 
in Japan andi Hong Kong 12 ^ *«■.-/-or 

' Jw ' 


LINDA C. KOO, JOHN H-C. HO, HIDEAKI MATSUKI, HIROYUKI SHIMIZU, TORU MORI, 
and SUKETAMI TOMINAGA 


Introduction 

A previous study on lung cancer among 
Hong Kong Chinese females found that 
patients with lung cancer were more likely 
to repon a previous history of chronic 
cough or phlegm expectoration than were 
agermatchedicontrol subjects (il). These 
results were applied to those who had ever 
or never smokedl and a dose-response 
relhtionship was found between increas¬ 
ing years of experiencing these symptoms 
and risk for lung cancer. 

The association of a previous history 
of respiratory diseases such as chronic 
bronchitis and pneumonia with lung can¬ 
cer was first reported by Doll and Hill 
in their 1952 study on the etiology of lung 
cancer (2); Subsequently, other studies 
(3-5) also reported this association, al* 
though most didinot segregate the effects 
of a past history of active smoking and 
the occurrence of these diseases. 

Because Hong Kong Chinese females 
tend to have notably high lung cancer in¬ 
cidence rates* with a 1982 world age 
adjusted incidence rate of 27.1 per 
100,000 (6), a comparative study of fe¬ 
males from a low incidence area such as 
Japan, with a world age-adjusted inci¬ 
dence rate of only 8.1: per 100,000 (7) for 
1975-1979 in the Kanagawa Prefecture, 
might shed some light on this possible 
etioiogic association. Both societies are 
racially similar and share a predomi¬ 
nantly urban, industrialized environment. 
Yet their cultural habits and diets are sufi 
ficiently different to raise the possibility 
that their respective exposures to a vari¬ 
ety of pollutants or protectors account 
at least in part for the 30G^e difference 
in their lung cancer rates. 

The purpose of this cross-sectional 
study was to compare the prevalence rates 
of respiratory iilhesscs among children 
and mothers residing in 2 communities* 
one in Japan and the other in Hong 
Kong. Only subjects with no previous his¬ 
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tory of active smoking were included. We 
wanted to know if differences found in 
their respective prevalence rates of respi* 
ratory illnesses would help explain the 
differing lung cancer incidence rates in 
the 2 populations. In addition, we wanted 
to know if these data could point to pos¬ 
sible precursor respiratory conditions 
that might increase the individuals sus¬ 
ceptibility to environmental carcinogens 
or that might indicate early premonitory 
symptoms since lung cancer is usually de¬ 
tected decades later. 

Mothodt 

Japanese Subjects 

In July 1982, students from Grades 2 through 
6 attending 2 public primary schools around 
the Tokyo area were surveyed. One school was 
located at the Suginami-ward in Tokyo and 
the other in Aikawa in the Kanagawa Prefec¬ 
ture, which is located about 50 kilometers west 
of Tokyo. The mothers of the surveyed chil¬ 
dren were alio studied. These subjects were 
chosen from these districts because they would 
be representative of Japanese living in urban 
and rural environments in Japan. The 
Suginami-ward is a typical urban residential 
area with several heavily traveled roads travers¬ 
ing the district. The Aikawa area is charac¬ 
teristically rural without major factories and 
heavily traveled roads. 

The response rate was 99.6^0 for the 457 


children and 88.2 r * for their 403 mothers/ 
guardians. Out of this sample, the follow ing 
data were not included in this analysis: in* 
completely answered questionnaires (n = 38), 
guardians who were not mothers of the chil¬ 
dren (n * II), any who reported I a prev ious 
history of active smoking (n * 68), and. in 
situations where 2 or more children from the 
same family were surveyed and attended it he 
same school (in * 95); only 1 of the children 
was randomly selected. Thus, the results from 
243 mother-child pairs were analyzed for this 
study. 

Hong Kong Subjects 

A government-subsidized primary school in 
the Ngau Tau Kok area of the Kwun Tong 


(Received tn ongmal form Aprtt 7 % 198? and m 
revised form February 5, 1988) 
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district of Hong Kong was selected in cooper¬ 
ation with the local government’s Department 
of Education to represent subjects from a 
working class neighborhood. The site is sur¬ 
rounded by public housing in highrnse buildr 
ings and by small stores, and is within a few 
blocks of the small- and medium-sized fac¬ 
tories that are common in this district. 

Initially, 2 classes from each grade of 2 to 
6 were planned for the study since each class 
averaged 36 students, and these numbers 
would approximate the age and sex distribu¬ 
tion of the Japanese subjects. However, after 
data collection began, it was realized that 
some students in different classes were sib¬ 
lings, so an addit ional class in Grade 4 was 
included in the study. Thus, a total of II 
classes, iiC.,, 390 children and mothers were 
contacted for the study. The response rate for 
the return of the questionnaire was 100* 7 * 
for the children and 97«V for their mothr 
ers/ guardian (l ldid not return the question¬ 
naire). Using the same inclusion criteria as 
those for the Japanese subjects, 314 mother- 
child pairs were included in this analysis. To 
simulate the summer weather conditions of 
the Japanese collection time, the survey was 
conducted from May 20 to 30,1985. The mean 
temperature and humidity in Hong Kong dur¬ 
ing the data collection period Iwas 27° C and! 
81 r o humidity. The same data for Tokyo dur* 
ing July 1982 was 22° C and 77 respec¬ 
tively. The Hong Kong dkta were collected 
in late May instead of July because the stu¬ 
dents would be off for summer vacations and 
thus not accessible. 

Data Collection Forms 
A modified version of the questionnaires orig¬ 
inally developed by the American Thoracic 
Society Division of Lung Disease (ATS-DLD) 
(8) and the British Medical Research Council 
(BMRC) (9) to survey the prevalence of re* 
spiratory diseases was used. Questions were 
asked on the occurrence of the following: 
chronic cough or phlegm of > 3 months du* 
ration (to eliminate those associated with 
acute upper respiratory tract infections), bron¬ 
chitis. pneumonia, asthmai tuberculosis, al¬ 
lergic rhinitis; and other chest diseases. 

The version for the children also included 
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questions on sources and amounts of passive 
smoking exposure, and whether the child par¬ 
ticipated in home cooking activities. These 
questionnaires were distributed to the chil¬ 
dren at school and taken home with instruc¬ 
tions that it be answered for the childiby the 
mother or female guardian. 

The version for the mothers included more 
detailed questions on cooking activities, ac¬ 
tive smoking history, and exposure to diist 
or fumes in the workplace. These question¬ 
naires were distributed to the children at 
school with instructions that they should take 
them home for their mothers to fill out. 

Data Analysis 

The data collected in the questionnaires were 
coded and then processed by computer using 
the SPSS-X statistical package. Because the 
questionnaire asked about respiratory symp¬ 
toms (ix., cough, sputum, wheezing) and re¬ 
spiratory diseases (ix„ pneumonia, atfergic 
rhinitis, bronchitis, asthma, tuberculbsis), 
both were covered under the term "respira¬ 
tory illhesses.” These terms are distinguished 
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in this study because '‘respiratory symptoms" 
is a lay term that is easier for the subjects :o 
identify with, whereas "respiratory diseases" 
would mean that a physician had diagnosed 
such a condition. 

Analysis ofithe data included descriptive, 
comparative, and analytical work. In com¬ 
paring the results between subjects from Hong 
Kong versus those from Japam / tests or chi- 
square tests were usually done to estimate the 
statistical significance of the findings. Anal¬ 
ysis on the relationship of multiple illnesses 
per person and various exposure categories 
utilized Pearson’s goodness of fit test. A test 
for linear trend in the proportions was done 
when dose-response relationships were sug¬ 
gested (10). To statistically assess the risk 
among the exposed group versus the unex¬ 
posed group, the following were calculated: 
relative risks as the ratio of these 2 propor¬ 
tions, attributable risk as the percentage of 
the overall risk in the exposed group, and the 
population-attributable risk as the difference 
in risk among the whole population twhich 
we assume the enure sample represented) and 
the risk in the unexposed group 1 10). 

Results 

The age distribution of the 314 Hong 
Kong Chinese mothers and 243 Japanese 
mothers is shown in table 1. The Hong 
Kong Chinese mothers tended to be 
slightly younger, with a mean age of 3*7.8 
versus 39.3 yr among the Japanese 
mothers, but these differences were not 
statistically different (/ test,, p value = 
0.41). On the other hand, the 314 Hong 
Kong school children were slightly older 
than their Japanese counterparts (table 
2), with the mean age of the former be¬ 
ing 10.1 yr and that for the latter being 
9:4 yr, which was statistically significant 
U test, p value = 0.0001). The sex ratio 
for the children was not significantly 
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TABLE 3 

PREVALENCE OF SELF-REPORTED RESPIRATORY illnesses among 
NON-SMOKING MOTHERS 
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TABLE 5 


PREVALENCE op respiratory illnesses AMONG CHILDREN 
AS REPORTED by their mothers 
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different for the 2 groups* with 48% of 
the Hong Kong children and:46% of the 
Japanese children being girls {( test, p 
value = 0.59): 

The prevalence rates among mothers 
reporting a previous history of respira¬ 
tory illnesses is shown in table 3. Among 
Chinese mothers, 5.7% (n = l8) reported 
a previous historyof chronic cough, and 
8.0®?® (n = 25), a history of chronic 
phlegm expectoration lasting 3 or more 
months. This contrasted with only 1 Jap¬ 
anese mother (Oj^o) who reported hav¬ 
ing both such symptoms. For the other 
respiratory diseases, the prevalence rates 
between the 2 groups did not reach 
statistical significance (p < 0.05)j In 
general, there was a tendency for more 
Hong Kong mothers to report a previ¬ 
ous history of chest problems (24.8 versus 
20.9%); among those who had such dis¬ 
eases* Hong Kong mothers had more ill¬ 
nesses per person (1.49 versus 1.29) than 
did Japanese mothers^ There was no rela¬ 
tionship between the prevalence rates 
of respiratory illnesses and age of the 
mother in either population (chi-square, 
p value = 0.236 for Hong Kong mothers 
and 0:274 for Japanese mothers). 

The prevalence of respiratory illnesses 
among children was similar to that of their 
mothers (table 4): One (0.4%) Japanese 
child was reported by the mother to be 
suffering from chronic cough, and am 
other (0.4%) was reported to have chronic 
phlegm, whereas among the Hong Kong 
children these percentages were 7.0% (n 
* 22) and 9.2% (n = 29), respectively. 
When the 2 symptoms were combined, 
12 . 8 % (n = 40) of the Hong Kong chil¬ 
dren had one or both symptoms, whereas 
this was true for only 0.8% (n = 2) of 


the Japanese children. All of these differ¬ 
ences were statistically significant. 

Among the other respiratory illnesses 
for the children, those in Hong Kong had 
statistically higher frequencies of wheez¬ 
ing (7.6 versus 1.7%) and pneumonia (8.0 
versus 0%) than did their Japanese coun¬ 
terparts. The reported rates for allergic 
rhinitis and asthma were not statistically 
different for the 2 groups. 

In the summary measurements, 25.2% 
of the Hong Kong children had one or 
more of the surveyed respiratory illnesses 
versus 18.7% among the Japanese chil¬ 
dren (p = 0.066). Moreover, among those 
with such illnesses, the former group had 
a significantly larger mean number of 
problems per child (1.96) than did the lat^ 
ter (1.31). 

The distribution of multiple illnesses 
within a single individual in the 2 areas 
is shown in table 5. Hong Kong mothers 
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and children consistently had higher per¬ 
centages of such individuals than did the 
Japanese. This discrepancy was most ap¬ 
parent among the children, with 24 Hong 
Kong children (7.7 %) having 3 or more 
respiratory illnesses versus only 1 Japa¬ 
nese child (0.4%) with such a history, and 
a comparison of their mean number of 
illnesses per child was highly significant 

(p « 0.0001). 

The frequency of illnesses in the 
mothers was related to that reported for 
their children as shown in table 6 j In both 
populations, mothers who reported one 
or more respiratory illnesses for them¬ 
selves were about twice as likely to re¬ 
port such illnesses in their children. Fear- 
son’s goodness of fit test showed this rela¬ 
tionship to be highly significant. 


TABLE 5 

FREQUENCY Of MULTIPLE RESPIRATORY ILLNESSES AMONG MOTHERS ANO 
CHILDREN IN HONG KONG AND JAPAN 
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table 7 


RELATIONSHIP OF OCCUPATIONAL DUST OR GAS/FUME EXPOSURE WITH 
RESPIRATORY ILLNESSES AMONG HONG KONG MOTHERS' 
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TABLE 0 


COMPARATIVE PROFILES OF HONG KONG AND JAPANESE 
mothers and children 
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To understand the role of occupational 55%. Gas fumes seemed to exert a larger 
exposures* the Hong Kong mothers were effect than did dust, as the attributable 
asked in the questionnaire whether they risk was 45.6% for the former versus 
had ever worked for a year or more in 33.8% for the latter. 


Although the same questions were not 
asked in the Japanese survey, data on 
Japanese mothers currently employed in 
dusty industries such as mining showed 
no relationship with their prevalence of 
respiratory illnesses. In addition, when 
comparing the lifestyle profiles of the 2 
populations (table 8), it can be seen that 
mothers in Japan were Ifcss likely to work 
outside the home, so that their likelihood 
of being exposed to such occupational 
exposures would be less than that of the 
Hong Kong mothers. 

In terms of possible sources of indoor 
air polhitants in the home, the data did 
not help explain the discrepancy in prev¬ 
alence rates in the 2 populations. Some 
60% of the Japanese fathers were cur¬ 
rent smokers versus only 36% of the 
Hong Kong fathers. Although cooking 
styles are greatly different between the 
2 populations, with Chinese cooking 
methods more likely to produce cooking 
fumes because of the stir-fry method, the 
percentages of kitchens with mechanical 
ventilation fans/hoods was the same in 
both populations, iie., 79 to 80%. 

It was interesting to note that the mean 
household size was statistically different 
(p = 0.000), with Hong Kong families 
averaging 5.31 persons versus 4.54 persons 
in Japan. The effects of family size on 
the frequency of respiratory illnesses are 
shown in table 9. There was a tendency 
for Hong Kong mothers living in larger 
households to report more respiratory iili 
ness than those living in smaller ones. 
However, such was not the case for the 
Japanese mothers. Moreover, among the 
Hong Kong mothers, no relationship was 
found between household density, Le.. the 
total number of people in the family 


places where they were exposed to notice¬ 
able levels of dust/smoke or gases/ 
fumes, the degree of such exposure, where 
such exposure occurred, and what they 
did. Analyses of all the variables showed 
that the frequency of respiratory illnesses 
among Hong Kong mothers was highly 
related to their reports of previous ex¬ 
posure to dust or gas fumes (table 7) in 
the workplace. 

Overall, some 21.7% (n = 68) of the 
total sample of Hong Kong mothers 
reported a previous history of occupa^ 
tional exposure to dust, and 11.5% (n = 
36) to gas/fumes. The percentages of ex- 
posed mothers with one or more respira¬ 
tory illhesses increased proportionately 
with the degree of reported severity of 
exposure to such air pollutants in a dose- 
response manner. Among those exposed 
to severe levels of either pollutant, the 
attributable risk was calculated to be 


TABLE 9 


RELATIONSHIP OF FAMILY SIZE TO RESPIRATORY, ILLNESSES 
AMONG WONG KONG ANO JAPANESE MOTHERS' 
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TAfiLE 10 


relationship OF HOUSEHOLD densify with RESPIRATORY 
ALNESSES AMONG HONG KONG MOTHERS* 
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divided by the number of rooms they oc¬ 
cupied, and the frequency of respiratory 
illnesses (table 10). The Japanese data did 
not contain information i on household 
density for comparative analysis. 


Discussion 

The findings of this preliminary epidemi¬ 
ologic study on the prevalence of respira¬ 
tory illnesses among never-smoked 
mothers and children in Hong Kong and 
Tokyo suggest that such illnesses are much 
more common in Hong Kong. Hong 
Kong subjects were 10 or more times more 
likely than their Japanese counterparts to 
report symptoms of chronic cough and 
phlegm expectoration exceeding 3 months 
duration. 

The dif ferences in reported frequencies 
of respiratory illnesses were greatest in the 
comparison of school children. Hong 
Kong children were 4:5 times more likely 
to have had a previous history of wheez¬ 
ing, and 8 times more likely to have had 
pneumonia than were Japanese children. 
Overall, 25.2% of the Hong Kong chil¬ 
dren versus 18.7% of the Japanese chil¬ 
dren had one or more of the surveyed chest 
illnesses, and their mean numbers of chest 
illnesses per sick child were 1.96 and 1.31,, 
respectively. All of these differences were 
statistically significant, with the compar¬ 
ison of those with chest illnesses of bor¬ 
derline significance (p * 0.066): 

We feel that the interpretation of these 
findings must be viewed in light of the 
degree of medical knowledge of the 2 
populations^ For a mother to report that 
she or her child! had su ffered from such 
diseases as bronchitis^ pneumonia, asth¬ 
ma, tuberculosis, or allergic rhinitis, she 
would have had to have been told by a 
doctor of such a diagnosis/description 
of the problem. Because doctor-patient 
communication is poor in Hong Kong, 
and patients are frequently not told the 
diagnosis nor the names of the drugs that 
are prescribedl the knowledge/usage of 


such medical terms among the popular 
tion would be infrequent. This would be 
especially true among the working-class 
mothers whose average educational at¬ 
tainment is primary school only (11). 
Thus, these illnesses, which we have la¬ 
beled as “respiratory diseases," would 
tend to be underreported in the Hong 
Kong population. On the other hand; 
such common descriptive terms as cough, 
phlegm expectoration, and wheezing are 
well understood by alii and thus the sur¬ 
vey was able to reflect a more accurate 
recording of the prevalence of these 
symptoms. 

Evidence for the fact that the greater 
unfamiliarity with medical terms among 
the Hong Kong mothers seemed to in¬ 
fluence their reported frequencies is 
reflected in the unrealistically low report¬ 
ing rate of tuberculosis. Only Il6% of 
the Hong Kong versus 2.1% of the Japa¬ 
nese mothers reported having such a his¬ 
tory. Yet it is known that the real rate 
should be much higher in Hong Kong 
since tuberculosis is still a common in¬ 
fectious disease in that community with 
137.4 new cases/100,000 population 
reported and a mortality rate of 
8.4/100,000 (12) registered in 1983. The 
comparable incidence and mortality rates 
for Japan in 1985 were 48:4/100,000 and 
3.9/100,000: 

The Hong Kong subjects also reported 
more respiratory illnesses per person than 
did the Japanese subjects. These differ¬ 
ences were especially notable among the 
children where the group mean values 
showed the Hong Kong children to be 
more than 2.9 times higher than those 
of the Japanese children (/ test, p value 
= 0.001). No differences were observed 
in the frequencies of these illnesses by 
sex of the child. 

Although the Hong Kong children 
were on average 8.5 months older than 
the Japanese children, we did not feel that 
this slight age difference could account 
for the large differences observed in the 


Hong Kong children s higher reported 
frequencies of respiratory illnesses. In ad¬ 
dition, the children in both populations 
have been immunized with the generally 
recommended schedule of diphtheria, 
pertussis, polio, BCG, etc vaccines, so 
these differences were not due to immu¬ 
nization rates. 

For both populations, however, there 
was a highly significant correlation be¬ 
tween the frequency of respiratory ill¬ 
nesses of each mother and her child. 
Mothers who reported one or more ill¬ 
nesses for themselves were about twice 
as likely to report a similar number for 
their children. 

For the Hong Kong mothers, a signifi¬ 
cant relationship was detected with in*- 
creasing exposure to dust/smoke or 
gas/fumes in the workplace. The occur¬ 
rence of respiratory illnesses seemed to 
be related to occupational exposures to 
such pollutants in 34% of those ever ex¬ 
posed to dust/smoke, and 46*0 of those 
ever exposed to gas. fumes. For the Hong 
Kong population as a whole, the at¬ 
tributable risk percentage was 10.0% for 
the former and 8.8% for the latter. How¬ 
ever, analysis of the data by whether the 
mother was currently employed or not 
did not show any significant differences 
in the reported frequencies of respiratory 
illhesses for herself or her child. 

The consistent tendency for Hong 
Kong subjects to have higher prevalence 
rates of respiratory illhesses than their 
Japanese counterparts is difficult to ex¬ 
plain. Although; as shown above, some 
relationship was found with previous oc¬ 
cupational exposure to dust or fumes in 
the workplace, the percentages of 
mothers currently working was not 
statistically different in the 2 groups 

The role of indoor air pollution in the 
home from passive smoking or heatr 
mg/cooking activities has been inves¬ 
tigated. Japanese fathers were about 
twice as likely to be smokers than were 
Hong Kong fathers. Moreover, in another 
report on the Hong Kong mothers (13), 
no association was found between the 
prevalence of chronic cough or sputum 
and the smoking patterns of their hus¬ 
bands. The etiologic role of cooking ac¬ 
tivities is alio doubtful, as the propor¬ 
tion of kitchens with mechanical venti¬ 
lation such as fans or cooking hoods was 
not different in Toyko and Hong Kong 
Previous case-control studies on the role 
of cooking fuels in lung cancer risk 
among females in,Hong Kong (14) and 
Japan (15) did not find an association 
between fuel type (iie., kerosene, liquid 
petroleum i gas. charcoal, and wood 
grass) and lung cancer risk. 
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Among the variables compared, Hong 
Kong families tendedIto be significantly 
larger, averaging 5.31 persons versus 4.54 
for Japanese households. Among Hong 
Kong mothers, some association was 
found between larger household size and 
the frequency of respiratory illnesses, but 
such was not the case for household denr 
sity. Moreover, larger household size was 
not associated with more respiratory ill¬ 
nesses among the Japanese mothers. Al¬ 
though both household size and density 
are related with socioeconomic status, the 
lack of an association with household 
density in Hong Kong would seem to in¬ 
dicate that these variables were not sim¬ 
ply surrogate measures of household in¬ 
come This is because, with the extremely 
expensive rental situation in Hong Kong, 
higher density living is directly associated 
with less income whereas ho usehold size 
may reflect the persistence of an extended 
family system and, traditionally, accord¬ 
ing to the Confucian ethos, 3-generation 
families are desirable 

Several possibilities may help explain 
the patterns of respiratory illnesses in 
both populations. Recall bias may play 
a role as there was an increasing tendency 
for mothers reporting one or more respi¬ 
ratory illnesses for themselves to report 
the same for their children. This tendency 
was found in both the Japanese and the 
Hong Kong mothers, so it would not ex¬ 
plain their highly different prevalence 
rates of respiratory illnesses. The princi¬ 
ple of recall bias may have operated also 
on the finding that occupational ex¬ 
posures were related to respiratory ill¬ 
nesses among the Hong Kong mothers, 
since those with such illnesses may have 
been more likely to recall such past ex¬ 
posures than those without such prob¬ 
lems. However, occupational exposures 
to such pollutants could only account for 
9 to I0°V of the respiratory illnesses in 
the Hong Kong mothers. 

The role of cross in fection, Lcl, mother 
to child or other household members to 
mother or child, seems suggested by: (/) 
the direct association between household 
size and frequency of respiratory illnesses 
in the Hong Kong mothers, (2) the corre¬ 
lation between multiple respiratory itli 
nesses within each mother-child pair in 
both populations, and (J) that Hong 
Kong families were significantly larger 
than Japanese families; However, no such 
association was found with household 
density, which would seem a more direct 
measurement of the potential for cross 
infection since the chances of spreading 
infectious respiratory diseases should be 
correlated with higher household densi¬ 
ties. It appears that other not yet identic 


fled environmental factors are needed to 
explain these results. 

The findings of this study, showing 
mothers and especially children in Hong 
Kong to have larger numbers of sick sub¬ 
jects and to have more illnesses per sub¬ 
ject than their Japanese counterparts, are 
consistent with the findings of other sur¬ 
veys in both areas. Questions added to 
an international survey in 1986 on pas¬ 
sive smoking and urinary cotinine levels 
sponsored by the International Agency 
for Research on Cancer indicated that 
women in Hong Kong were about 10 
times more likely to repon symptoms of 
chronic cough or phlegm than were 
women in Sendai, Japan. A population 
survey of respiratory illnesses in Japan 
in 1963 (T. Mori, personal communica¬ 
tion) indicated that the reported age- 
adjusted rates of such illness for non¬ 
smoking women in Japan were similar 
to those reported among the Japanese 
mothers in this survey. Thus, we feel that 
the reported differences in the frequen¬ 
cies of respiratory illnesses in Hong Kong 
and Japan are not artifactuall 

These results agree with the contrast¬ 
ing female lung cancer incidence rates in 
the 2 areas. The epidemiologic data 
showed that chronic bronchitis was as¬ 
sociated with increased risk for lung can¬ 
cer in females (1). Moreover the muK 
tistage model of carcinogenesis makes 
this association biologically plausible 
since these symptoms result from and re¬ 
sult in a chronic irritationieffect on the 
respiratory tract, making it more suscep¬ 
tible to the action of carcinogenic initia¬ 
tors or promoters. Previous occupational 
exposure to dust or fumes was associated 
with respiratory illnesses in the Hong 
Kong mother, and frequencies of such 
illnesses in the mother were directly 
related to those in her child. Although 
this could account for a portion of the 
respiratory illnesses, more investigation 
is needed to find other etiologic agents 
in the Hong Kong environment to ac¬ 
count for the higher frequency of respi¬ 
ratory health problems. A recent time- 
trend analysis by Barker and Osmond 
(16) in England and Wales showing that 
respiratory diseases in childhood led to 
higher mortality rates from chronic bron¬ 
chitis and emphysema later in adult life, 
ominously suggests that the high rates 
of childhood respiratory illnesses found 
in the Hong Kong population today por¬ 
tends to excess mortality from respira¬ 
tory diseases in the future when these 
children reach 40* yr of age. 
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ABSTRACT. Obi ective -To assess the risk of cardiorespiratory 
symptoms and mortality in non-smokers who were passively exposed 
to environmental smoke. Design - Prospective study of cohort from 
general population first screened between 1972 and 1976 and followed 
up for an average of 11.5 years, with linkage of data from 
participants in the same household. Setting - Renfrew and Paisley, 
adjacent burghs in urban west Scotland. Subjects - 15399 Men and 
women (80% of all those aged 45-64 resident in Renfrew or Paisley) 
comprised the original cohort; 7997 attended for multiphasic 
screening with a cohabitee. Passive smoking and control groups 
were defined on the basis of a lifelong non-smoking index case and 
whether the cohabitee had ever smoked or never smoked. Main outcome 
measure - Cardiorespiratory signs and symptoms and mortality. 
Results ?- Each of the cardiorespiratory symptoms examined produced 
relative risks > 1.0 (though none were significant) for passive 
smokers compared with controls. Adjusted forced expiratory volume 
in one second was significantly lower in passive smokers than 
controls. All cause mortality was higher in passive smokers than 
controls (rate ratio 1.27 (95% confidence interval 0.95 to 1.70)), 
as were all causes of death related to smoking (rate ratio 1.30 
(0.91 to 1.85)) and mortality from lung cancer (rate ratio 2.41 
(0.45 to 12.83)) and ischaemic heart disease (rate ratio 2.01 (1.21 
to 3.35)) . When passive smokers were divided into high and low 
exposure groups on the basis of the amount smoked! by their 
cohabitees those highly exposed had higher rates of symptoms and 
death. Conclusion - Exposure to environmental tobacco smoke cannot 
be regarded as a safe involuntary habit. 
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Abstract 

OAjrcmv-To tssns the risk of cardiorespiratory 
symptom* and mortality in non-smoker* who wars 
passively exposed to environmental amok*. 

Den*"—Prospective study of cohort from general 
population first screened between 1972 and 1976 and 
followed up for an average of 11*5 years, with linkage 
of data from participants in the same household. 

Sirring—Renfrew and Paisley, adjacent burghs in 
urban west Scotland. 

Subjects —15399 Men and women (BOH of afl 
those aged 45*64 resident in Renfrew or Paisley) 
comprised the original cohort ; 7997 attended for 
muldphasic screening with a cohabitee. Passive 
smoking and control groups were defined on the 
basis of a lifelong non-smoking index case and 
whether the cohabitee had ever smoked or never 
smoked. 

Main outcome measure —Cardiorespiratory signs 
and symptoms and mortality. 

Jtou/u^Eack of the cardiorespiratory symptoms 
examined produced relative risks >1*0 (though nope 
were significant) for passive smokers compared with 
controls. Adjusted forced expiratory volume to use 
second was significantly lower in passive smokers 
than controls: All cause mortality was higher fas 
passive smefcea than enrols (rate ratio 1*27 (95H 
confidence interval 6*95 to 1*70)), at were sB censes 
of death related to smoking (rate ratio 1*>0 (0 91 to 
1-85)) and mortility from lung cancer (rate ratio 2 -41 
(<M5 to 12-83)) and ischaemic heart disease (rate 
ratio 2 01 (1*21 to 5*35)). When passive smokers 
were divided into Ugh and low exposure groups on 
the basis of the amount smoked by their cohabitees 
those Ughly exposed had higher mtns of symptoms 
and death. 

CoFic/iaum^Exposure to environmental tobacco 
smoke cannot be regarded as a safe involuntary 
habit. 


Introduction 

Though evidence has accumulated about the risk to 
health of involuntary, or passive, exposure to environ¬ 
mental tobacco smoke, further information is required 
from cohort studies to confirm these observations. 
Deleterious effects on the respiratory system of infants 
and children have been observed' 1 as have chromic 
effects on tung function in adults,* 4 but these findings 
have been criticised on methodological grounds.* An 
overview of 10 case-control and three cohort studies 
estimated s relative risk of 1*35 for lung cancer in 
people passively exposed compared with non?exposed 
controls. 4 Three studies have reported increased 
(though not significant) risks of ischaemic heart disease 
in non-smokers with partners who smoke. 71 * Problems 
in interpreting these findings include lack of an 
objective measure of dose or exposure, failure to adjust 
for confounding variables, inappropriate methods of 
statistical analysis, and failure to measure other potent 
tally important variables." 

This report is based on the Renfrew-Paisley survey, 
which was carried out in an area with a high incidence 


of lung cancer; it ov er c o mes many of thcarcriticama. 
The survey p rospec o vely studied a general population 
aged 45-64 years* and the collected data allowed 
parridpants from the same household to be identified. 
The measure of exposure to environmental tobacco 
was obtained directly from cohabitees and did not rely 
on self reporting. Data on prevalences of symptoms of 
respiratory and cardiovascular disease, forced expiratory 
volume in one second, mortality, and incidence of 
cancer arc all available for this population. The 
findings reported here update an earlier report; it adds 
567 further deaths to the previous findings'* and 
extendi the range of baseline measurements to indud e 
forced expiratory volume in one second. Confounding 
variables such as social class, blood pressure, choles¬ 
terol concentration, body mass index, and social class 
have been allowed for in calculating relative risks for 
passive smokers. 


Subjects and methods 

This general population cohort comprises all men 
and women aged 45-64 yean resident in the towns of 
Renfrew and Paisky in the west of Scotland!between 
1972 and 1976. 11 Eligibility was established by a door to 
door census of all households in the two towns. 
Everyone who met the age and residency criteria was 
invited to attend one of 12 temporary centres for a 
multiphask cardiorespiratory screening examination. 11 
Between 1972 and 1976, 15399 residents (an 80% 
response) completed a standardised self administered 
questionnaire that included questions on smoking 
behaviour and was checked by experienced inter¬ 
viewers when subjects attended for screening. Respire* 
tory symptoms were assessed with the Medical 
Research Council’s bronchiris questionnaire. By identi¬ 
fying participants from the same household it was 
possible to study varying exposures to tobacco smoke 
in a subsample of 3960 men and 4037 women and to 
calculate relative risks for a range of cardiorespiratory 
variables including mortality. 

Four groups, in which the index case was aged 45-64 
at the time of the survey, were defined based on the 
index case and os the cohabitees ever or oerex having 
smoked. 

(1) Control: the index case had never smoked and 
lived at the same address as another subject who bad 
never smoked. No one else in the household who 
attended for screening was a smoker or ex-smoker. 

(2) Passive smoking: the index case had never 
smoked and lived at the same address as a subject wh 
had. 

(3) Single smoking: the index case was a smoker or 
ex-smoker and livedat the same address as a subject 
who had never smoked. No one else in the household 
who attended for screening was a smoker or ex- 
smoker. 

(4) Double smoking: the index case was a smoker 
or ex-smoker who lived at the same address as a subject 
who was also a smoker or ex-smoker, —•r— 

If the index cases were ex-smokers they were 
classified as single smokers or double smokers depend¬ 
ing on whether the cohabitees had never smoked or 
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ficantly more common among double smokers (p- 
0*02), and though none of the other variables was 
significant, six had risks >1-0. 


PitcmttoB 


Whether inhaling other people's tobacco smoke is a 
risk factor for lung cancer and other diseases related to 
smoking is now under serious scientific consideration. 
Studies of the concentrations of cotinine in the urine 
and saliva of passive smokers suggest that the dose 
received may be equivalent to smoking up to three 
cigarettes a diy* Though sidestream smoke contains 
different proportions of chemical constituents than 
does mainstream smoke and the same dose received 
passively might not translate directly to thesame risk as 
in active smokers, the risks expected for passive 
smokers will probably be of a similar magnitude to those 
found in active smokers of up to three cigarettes daily; 
consequently, only very large studies will have sufficient 
power to detea such risks. A meta-tnafyiis is currently 
the only way to establish precise estimates of risk, and it 


is essential that all studies are included. 

This paper updates a previous publication” with 
mortality now extended to an average follow up time of 
11-5 years and the control and passive smoking groups 
redefined to exclude those who smoked only pipes or 
cigars and those who smoked cigarettes irregularly. 
The original questionnaire in hs coded form did not 
distinguish pipe and cigar smokers and those who 
smoked fewer than five cigarettes a day from non- 
smokers. Written information on the questionnaires 
allowed this to be clarified, and these additional dita 
were added to the computer files. 

The sample size in this study does oot provide 
sufficient statistical power to detea risks of the 
magnitude expeaed. Thus the lack of significance 
^should not be the tok criterion of whether a genuine 


Jd mind whenin te rprct in fthe>e results. Fimly, for 
mb of the Ifrmamurea examined, from respiratory 
g y mpeoas mouse* of gnoralify*the iriathrmk ra 
nooriatendy larger than unky.TJtts remain e d to after 
adjusting for mtcrvcaihg risk factors sod as age, aex, 
torial dm, blood prmun, cholesterol cbocthtmioa, 
end body matt indeu Secorkily, thr one measure for 
ythiefa sufficient statistical p o w er w ai av ai ltble—that is, 
forced expiraiory-.vohime in one second—gave a 
significant result* Thirdly, when a group of passive 

focrcase in the^^4e^o^w ^tioo for nine of the 10 
variables. Fourthly,, in com p ariso n vrith the relative 
risks found for tbe two active wnoking groups, each 
iocrcascd risk was btofogicaDy plausible,^wuh the 
Igmssible exception of that for ischaemic heart disease. 

The findings for respiratory symptoms are similar to 
those of other studies: a decreased forced expiratory 
volume in one second in passive smokers has been 


• 

found previously,* and the risks for.Ipng cancer are 
consistent with those in the overview by Wald tt al* 
Few data relate passive smoking to cardiovascular 
disease, but a relative risk as high as 2-2 for mortality 
from ischaemic bean disease in passive smokers h» 
been quoted.' Our risk of 2*0 seems large in com¬ 
parison with that found for active smokers, and th 
possibility that chance has inflated this risk cannot t 
excluded, hut as the lower 95% confidence limit for' 
the relative risk is greater than ooe it would j^year that 
chance alone is not responsible for the excess. 

When investigating risks dose to unity it is impor¬ 
tant to consider the effect of potential biases. Biases 
may operate at the time data are collected. Between 
1972 and 1976, however, passive smoking was oot an 
issue. Subjects reported their own smoking habits and 
no self reporting of passive exposure was undertaken. 
It was doc until 1983 that subjects within the same 
household were linked, and this was carried 
out without any reference to the measures of outcome 
examined subsequently. 

There a Do direa measure available to prove that the 
passive smokers received a higher: environmental dose 
of tobacco smoke than the controls, but in the 
supplementary questionnaire that covered the smoking 
habits of household members irrespective of whether 
they attended the original survey cnly 3% of controls 
said that there was a current smoker in the household, 
compared with 63% of passive smokers. Greater 
exposure to tobacco smoke at work supported the idea 
that passive smokers were more likely than controls to 
be in contact with environmental tobacco smoke 
outside the home. This was measured) by Wald and 
Ritchie,* who showed that non-smoking husbands of 
smoking wives had higher urinary cotinine concentra¬ 
tions than Don-smoking husbands of non-smoking 
wives. Our definition of categories of exposure is 
comparable with that of other studies and would seem 
to identify groups with different mean level* of passive 
exposure. The high level of heavy smoking in ot 
cohort* might also indicate that this difference u 
greater than that found in other studies. 

The problem of smoken deliberately classifying 
themselves as non-smokerv' 1 is a far less serious bias in 
cohort studies than in case-control studies, because at 
the interview stage there is no indication which subjects 
will subsequently die. The likelihood of differential 
miscbssification rates—that is, higher m the passive 
smoking than in the control group—is debatable as this 
implies that someone in the double smoking group is 
more Ukely to pretend to be i noorsmoker than 
someone in the single smoking -group. When the 
cohabitee is a smoker the reverse may be more likely to 
be true. 

It has been suggested that wm-smokm who marry 
smokers may be different from non-smokers who 
marry non-smokers,* A higher proportion of passive 
smokers were in social classes ID manual, IV, and V, 
but no differences were found lor other posribfc risk 
f a ct ors s uch as o ccupat io n , raised btoo£-£rvssure, 
Chol ester o l concentration, or body massindex. In any 
case the final analysis, which estimated the relative 
risks, adjusted for each of these faaors. 

The eflea of passive smoking on those who already 
smoke is far harder to isolate. The dose received by 
active smokers from smoking ranges widely,** and 
adding a small extra component due so passive ex¬ 
posure may not lead to much of a difference in mean 
doses for double smoken compared with single 
smoken. Hence, the increas ed risk for double smoken 
relative to single smokm SaWbe substantially less 
than that for passive smoken rebtivc to controls. Tbi 
the statistical power of a single study is an impoim 
coDsideration and in the absence of ocher published 
data on this aspect it is difficult to interpret our results 
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for the effects of passive smoking on Hookers: There¬ 
fore the main emphasis of this paper is an estimation of 
the risks of passive smoking in Lifelong noa-smokera; 
data are presented for the active smoking groups to 
provide an estimate of do t -response. 

Our results are based on a general population cohort 
study earned out in an area with t high level of diseases 
related to smoking. A consistent increase in risk was 
ob ser v e d in passive smokers for each of the 10 variables 
measured covering respiratory s y mp to ms , forced cx-> 
piratory volume in one second, cardiovascular symp- 
Had subsequent mortality, jpckidin g Itiog cancer 
md ischaemic heart disease. A dos e - mp oese relation 
pas seen, and the risks were biologically pbtuibte 
W reUtfoo to the tixe of the risks found for the active 
yo fcm These three fa c to rs taken sogethet in c rtase 
our concent that exposure to ocher people’s tobacco 
mote ran not be regarded as a nk in voluntary 
p ract i c e. 
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Carbohydrate deficient transferrin: a marker for alcohol abuse 
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Abstract 

Ofyeerict—To aim the valae of serum 
carbohydrate deficient transferrin as detected by 
isoelectric focusing on agarose as an indicator of 
alcohol abase. 

Desip i—Coded analysis of serum samples taken 
from patients with carefully defined alcohol intake 
both with and without liver disease. Comparison of 
carbohydrate deficient transfema with standard 
laboratory tests for akobol abuse. 

Srrring—A teaching hospital and with sa interest 
in general medidne and liver disease. 

Patients —22 “Self confessed** alcoholics 
admitting to a daily alcohol intake of at least 80 g 
for a minimum of three weeks; 15 of the 22 self 
confessed alcoholics admitted to hospital for alcohol 
withdrawal; 68 patients with akobotic liver disease 
confirmed by biopsy attending outpatient duties and 
claiming to be drinlung less than 50 g akobol daily; 
47 patients with non-alcoholic Kvcr disorders 
confirmed by biopsy ; and 58 patients with disorders 
other than of the liver and no evidence of excessive 
alcohol consumption. 

Intervention ^Serial studies performed on the 
15 patients undergoing alcohol withdrawal la 
hospital. 

Afaia outcome measure —Determination of 
relative vmhie of techniques for detecting alcohol 
abuse. 

Itciu/u-*Carbohydrate deficient transferrin was 
detected in 19 of the 22 (86%) sc If confessed alcohol 
abusers, none of the 47 patients with non-alcoholic 


liver disease, and one of the 38 (3%) controls. 
Withdrawal of alcohol led to the disappearance of 
carbohydrate deficient transferrin at a variable rate, 
though in some subjects it remained detectable for 
up to 15 days. Carbohydrate deficient transferrin was 
considerably superior to the currently available 
conventional markers for alcohol abase. 

Conclusion— Am the technique is (airly simple, 
sensitive, and inexpensive we suggest that it may be 
valuable in detecting alcohol abuse. 


i Hr o te rt H i 

. The medical sad social consequences of alcohol 
abuse are major problems throughout the world. 
Although many people readily acknowledge the extent 
of their alc o hol consumption, others attempt to cooceal 
it, and we lack reliable objective means of identifying 
surreptitious alcohol consumption. Currently available 
laboratory markers have considerable limitations, 
being insensitive, nonspecific, or dependent on liver 
damage. The mean corpuscular volume rises in 
patients with thyroid disease, folic arid deficiency, and 
liver diseasewhereas scrum y-glutamyl transferase 
activity is affected by drugs that induce mkroeomal 
enzymes a* well as rising in all forms of obstructive 
liver dimage. 1 Serum aspartate aminotransferase 
activity is more commonly raised 1 in alcoh olics than 
alanine aminotransferase activity », aruTwhcreas a 
ratio of aspartate to alanine aminotransferase activity of 
greater than 2: l is strongly suggestive of alcoholic Liver 
disease* this is of little value in subjects in whom the 
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Koo, L.C., Ho, J.H.C., Ho, C., Matsuki, H., Shimizu, H., Mori, T., 
Tominaga, S. "Personal Exposure to Nitrogen Dioxide and' Its 
Association with Respiratory Illness in Hong Kong" Am Rev Respir 
Pis 141: 1119-1126, 1990. 

SUMMARY: In 1985, 362 primary schoolchildren and their 319 mothers 
were surveyed in Hong Kong to study the possible relationship 1 of 
air pollution to respiratory illnesses. Using nitrogen dioxide 
(N02) measured by personal samplers as a measure of air pollution, 
the study aimed to identify the major sources of No2 in the indoor 
environment and see whether its increased presence was associated 
with respiratory symptoms. The levels of N02 among the mothers 
was found to increase by 21% if dust exposure was reported from 
the workplace, 18% if they used such cooking fuels as liquid 
petroleum gas or kerosene, 11% when kitchens did not have 
ventilating fans, and 10% when incense was burned at home. In 
terms of respiratory symptoms, an increase in N02 levels of 19% 
was reported among those with allergic rhinitis and 18% among those 
with chronic cough. The levels of N02 among children: were 
correlated with levels measured in classrooms, all of which had 
opened windows so that the N02 came from outdoors. No association 
was found between children's N02 levels and respiratory symptoms. 
With the exception of smoking by the father and the children's N02 
levels, no association was found between smoking at home and N02 
levels. 


Source: https://www.industrydocuments.ucsf.edu/docs/xnnxOOOO 
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of 1WV was reported among thos* with sltergk rhinitis and 10H among thoaa with chronic cough. 
Tht lavais of MO, among children wart correlated with totals matturad to classrooms, aN iof iwMch 
had opanad windows to that tht NO, cams from outdoors. No association was teund btfwatn chil¬ 
dren's NO, toreis and ratpirttory symptoms. With tht aacaptlon of smoking by tht Mhtr and tht 
children* NO, toreis, no association wat found batwaan amoklng at homo and NO, lavalt. 
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Introduction 

Studies on respiratory illness among 
children in the United Kingdom (1-3) and 
the United States (4) have found it to be 
associated with exposure to nitrogen di¬ 
oxide (NO a ), especially in homes where 
gas instead of electricity is used for cook¬ 
ing; Exposure to NOi has also been found 
to be associated with lower pulmonary 
function among children (4). In addition, 
ambient levels of oxides of sulfur and 
nitrogen have been correlated with high* 
er rates of chronic cough and phtegm 
among women in six communities in Ja* 
pan (5). These dkta are supported by 
animal experiments which have shown 
that mice exposed to NO a have higher 
rates of respiratory infections and low¬ 
ered ability to clear viable bacteria from 
the lung (6). 

However, epidemiologic data on the 
effects of N0 2 on respiratory illnesses 
and pulmonary function are inconsistent 
(7)^ with some studies showing no rela¬ 
tionship between N0 2 and respiratory ill¬ 
nesses (8-10), or between levels of air pol¬ 
lutants and the results of lung function 
tests (2,6). The conflicting results on the 
relationship of air pollution with respira¬ 
tory illnesses may be partially due to: (7) 
studies that measured NO a levels did so 
by spot measurements of the ambient lev¬ 
els in kitchens, bedrooms, living rooms, 
or outdoor air and not by cumulative per¬ 
sonal exposure levels, and (2) the prob¬ 
lems of confounding by other sources of 
air pollutants such as active or passive 
smoking, cooking fumes, or air pollu¬ 
tants in the workplace. 

To explore the possibility that NO a , a 
measure of air pollution from combus¬ 
tion, might be related to the high rates 
of chronic bronchitis among children and 
mothers in Hong Kong (11), a study was 
conducted in 1985 in which personal ex¬ 
posure to MOj was measured by a badge 
worn by each subject^ and data on respi¬ 
ratory symptoms and indoor sources of 
combustion were obtained through 
questionnaires, 


Methods 

From May 20 to 29,1985, children attending 
a coeducational primary school in the Kwun 
Tong district of Hong Kong were contacted 
for this study. The school was selected* in 
cooperation with the local! government’s 
Department of Education, to represent sub- 
jects from a working class background in an 
industrial neighborhood ofi metropolitan 
Hong Kong. The sample included 390 stu¬ 
dents in Grades 2 to 6 attending 111 classes 
in the school. Through the children, the 
mothers were also asked to cooperate in this 
study. The response rate was 100'% coopera¬ 
tion from the children and 97% from their 
mothers/guardians. To limit this analysis to 
mothers and children with complete data sets, 
the following were excluded from the initial 
subjects who were contacted: 10 guardians 
who did not return the questionnaire, 15 guar¬ 
dians who were not rehted as mother to the 
child, three mothers who did not return the 
NO, badge, and the redundancy of 43 mothers 
who had replied more than once because two 
or more of their children had been included 
in the survey. Thus, our final sample size for 
analysis consisted of 319 mothers, with a mean 
age of 37,9 (SD - 5.6), and their 362 chil¬ 
dren, with a mean age of 10 0 (SD * LS). 

A modified version of the questionnaires 
on respiratory illnesses developed by the Brit¬ 
ish Medical Research Council’s Committee 
on the Aetiology of Chronic Bronchitis (12) 
and the American Thoracic Society’s Divi+ 
sion of Lung Disease (13) was used. In the 
self-completed questionnaire, all subjects were 


asked whether they had experienced aller¬ 
gic rhinitis, asthma, pneumonia, or chronic 
cough or phlegm lasting for 3 months or more 
and unrelated to a cold or flu infection. 1m 
addition, the version for the children asked I 
about the occurrence of wheezing and wheth¬ 
er they had a runny nose lasting more than 
6 months. The version for the mothers includ¬ 
ed questions on bronchitis, tuberculosis, 
andiother chest diseases. Questionnaires con¬ 
cerning the children were answered by their 
mothers 


(Received in original form May 23, 1989 and m 
revised form October SI, 1989) 


1 From the Lung CanceT Research Unit; Hong 
Kong Anti-Cancer Society, Nam Long Hospital] 
Hong Kong, the Departments of Surgery and Com¬ 
munity Medicine, Medical Faculty, University of 
Hong Kong, Hong Kong; the Department of Pub¬ 
lic Health, Tokai University School of Medicine, 
lsehara, Kanagawa Prefecture, the Department of 
Public Health, Gifu University School of Medi¬ 
cine, Gifu, the Division of Epidemiology, Research i 
Institute of Tuberculosis, Japan Antittuberculosis 
Association, Tokyo, and the Aichi Cancer Center. 
Research Institute, Chikusa-ku, Nagoya, Japan. 

1 Supported by the Ministry of Education, 
Science and Culture of Japan (Special Overseas 
Cancer Research Project), and the Hong Kong Anti- 
Cancer Society. —• r~ 

* Correspondence and requests for reprints should 
be addressed to Linda C. Koo, Lung Cancer Re¬ 
search Unit, Hong Kong Anti-Cancer Society, Nam 
Long Hospital, 30 Nam Long Shan Road, Wong 
Chuk Hang, Hong Kong. 


it® 


Source: https://www.industrydocuments.ucsf.edu/docs/xnnx0000 


S2G08CC202 



1120 


KOO> HO. HO. MATSOKi, SHIMIZU. MOW, AND TOMMAGA 


TABLE 1 


NO, LEVELS BY AGE AND SEX IN HONG KONG SCHOOLCHILDREN* 


(yr) 

Boy* 

Girt* 

BOy* 

♦ Girts 

(ft) 

Mm» NO, 
«**>) 

(n) 

Maan NO, 
(PP<>) 

(*) 

MaanNO, 

(ppo) 

7 

• 

14.14 

6 

1545 

14 

14.71 

0 

34 

15 67 

26 

1545 

60 

15,58 

9 

21 

21 56 

34 

21144 

55 

21.46 

10 

40 

20.16 

46 

22.17 

94 

21.15 

IT 

29 

22,03 

26 

24.23 

57 

23.11 

12 

36 

16.19 

35 

16.23 

71 

16£1 

13 

7 

1334 

4 

12 49 

11 

1303 

Total 

103 

1648 

179 

19.77 

362 

19.12 


* 6c** wmi girt*, f IMt p valuM tor ag*. p • 0.92; tor NO, adfuatod tor ag», p - 0 22. 


TABLE 2 

NO, LEVELS BY AGE IN HONG KONG MOTHERS 


Aga 

(yr) 

Numbar 

Maan NO, 

(PP0) 

3D or bate* 

18 

21 22 

31-35 

101 

18J87 

36-40 

124 

1905 

41-45 

39 

20.72 

46-50 

29 

20:27 

50 or oMMr 

8 

17.28 

Total 

319 

1939 


In order to obtain data on indoor sources 
of air pollution, there were questions on 
smoking habits of family members, types of 
heating and cooking fuels, frequency of cook¬ 
ing, ventilation patterns, burning of incense 
and mosquito coils, and the mother’s exposure 
to diist or fumes in the workplace. 

All subjects were asked to wear a badge- 
type personal sampler pinned to their outer 
clothing at the upper chest level for 24-h ex¬ 
posure. At bedtime, or when bathing, sub¬ 
jects were instructed to put the badge face¬ 
up on an adjacent table so that contact with 
ambient air was continuous. The badge, mea¬ 
suring 50 x 40 x 7 mm and weighing 15 g, 
allows for NO, to diffuse through five layers 
of hydrophobic fiber filters before being ab¬ 
sorbed on a sheet of triethnolamine solution. 
The concentration of NO* in the sampler was 
determined by adding a color reagent to the 
soaked filter and measuring the absorbance 
of the diazo compound by a spectrophotomr 
eter (14). The sensitivity of this sampler is as 
much as 124.8 pg/h/m 1 (66 ppb/h) and has 
a reported accuracy of ± 20^ (15). 

Badges (n « 48) were also hung in the class¬ 
rooms and playground area in the school so 
that comparisons could be made between am¬ 
bient indoor and loutdoor levels and the per¬ 
sonal exposure levels of the children. All class¬ 
rooms in the six-story school had opened win¬ 
dows for ventilation since the mean outdoor 
temperature was 27*C and the humidity was 
81^i during the 2 wk of data collection. 

Statistical analyses were conducted by the 
use of the SPSS-X computer package. The 
statistical significance of the relationship be¬ 
tween different degrees of exposure to sources 


of air pollution and NO, levels was performed 
using Student’s / test, if the data were exact, 
and the ANOVA F-test when the data were 
categorical. Tests for linear trend for under¬ 
standing possible dose-response relationships 
were done by the F-test for linearity (16). Anal¬ 
ysis of the correlation between children’s and 
mothers’ NO, levels, and their relationship 
to classroom and playground levels, was done 
using the Pearson’s coefficient of correlation, 
with the/rvalue obtained from the one-sample 
/ test (16), Stepwise regression coefficients were 
calculated to determine the contribution of 
independent sources of indoor air pollution 
to the cumulative personal exposure levels of 
NO,, 

Results 

The children’s NO, levels by age and sex 
are shown in table 1. The higher NO, lev¬ 
els among those 9 to 11 yr of age was 
apparently due to the sampling procedure 
used dtiring the 2 wk. Children in this 
age bracket were in Grades 3 to 5, and 
they were sampled during the first week 
when the mean ambient level was 21.4 
ppb, whereas those in Grades 2 and 6 were 
sampled the following week when the 
mean ambient level was 17.8 ppb. These 
observations are supported by the find¬ 
ing that the mean NOi values for all chil¬ 
dren sampled in the first week was 2L9 
ppb versus 16.2 ppb for those sampled 
in the second 1 week. Because the classes 
were coeducational, there was no statisti¬ 
cally significant difference in age between 
boys and girls, and there was no differ¬ 
ence by sex in their NO, levels when 
matched for class or adjusted by age. 

The age distribution and NOi levels 
among the mothers in tabk 2 show no 
relationship with age. Analysis by which 
week the mothers were sampled showed 
them to have patterns opposite from that 
of the children. Mothers in the first week 
had an average level of 17.5 ppb NO, ver¬ 
sus 21.8 ppb for those in the second week. 
Generally, the average level of 19.4 ppb 
for all mothers was not statistically differ¬ 


ent (p = 0.89) from that of 19.1 ppb 
among their children by paired 1/ test anal¬ 
ysis. The mothers’ NO, badges were ex¬ 
posed 1 day after that of their children 
so that week of exposure did not affect 
these results. 

When comparing ambient with per¬ 
sonal NO, levels exposed on the same 
days, the children’* levels were highly 
correlated with classroom measurements 
(r = 0.75, p = 0.004). Similarly, class¬ 
room levels of NO,, which were on floors 
2 to 5, were correlated with playground 
levels on the ground floor (r = 0.80, p 
* 0.03). But correlation of the children’s 
NO, levels with playground levels (r * 
0.79, p = 0.18) was high but statistically 
not significant, showing that they spent 
less time there. If the playground levels 
are taken as a surrogate measure of out¬ 
door levels on the ground level; the NO, 
levels for the mothers were not associat¬ 
ed'with the playground levels (r = 0.12, 
p = 0 j46). 

In analyzing the correlation coefficent 
of the mothers’ NO, with that of their 
daughters, sons, or all children com¬ 
bined, there was no significant correla¬ 
tion between levels in mothers and that 
of their children. Although it is possible 
that boys would tend to spend more time 
playing outdoors and girls more time 
playing and helping their mothers at 
home, there was no difference between 
the girls and boys in terms of their NO, 
levels and correlation with NO, levels in 
the classrooms or playground. 

Environmental Tobacco Smoke 
As a result of recent interest in the possi^ 
ble role of environmental tobacco smoke 
(ETS) as a contributor to NO, levels, ta¬ 
ble 3 shows the levels of NO, among chil¬ 
dren and mothers by the smoking habits 
of family members. To gather more spe¬ 
cific measurementsof exposure, the ques¬ 
tionnaire asked about the average num¬ 
ber of cigarettes smoked at home by fam¬ 
ily members, and the hours of direct 
exposure by the child or mother to this 
smoke As can be seen, there was no rela¬ 
tionship between the child’s or mother’s 
NOi levels and the number of cigarettes 
smoked by the father/husband, moth¬ 
er/self, mother + father/mother + 
spouse, or total number of family smok¬ 
ers per day. Although not shown, there 
was also no association between their 
NO, levels and the hours they were ex¬ 
posed to cigarette smoke at home or in 
the workplace. 

Stepwise regression analysis of the var¬ 
ious independent variables measuring 
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TABLE 3 

FAMILY SMOKING HABITS AND NO, LEVELS 


Children 


Mothers 





NO, 



NO, 


<") 


(PP£>) 

(n) 


{ppb) 

Cigarettes smoked by father/husband at home per day, n 




0 

233 


18 87 

201 


19 59 

1-5 

66 


18.26 

63 


19.02 

6-10 

38 


20.65 

33 


1955 

11 ♦ 

Trend p value 

16 

015 

20.60 

17 

0 J 61 

1825 

Cigarettes smoked by mother/seM at home per day. n 




0 

357 


1914 

314 ' 


1940 

1-5 

4 


1645 

4 


21.33 

64- 

Trend p value 

1 

0.57 

14.47 

1 i 

0.74 

7:68 

Cigarettes smoked by father 

♦ mother/mother ♦ spouse at home per day, n 


0 

232 


18 85 

200 


1961 

1-5 

66 


1843 

63 


18 91 

6-10 

36 


20.60 

31 


19.84 

114 

Trend p value 

21 

0 17 

20.24 

20 

0 J 62 

1817 

Total smokers in the family. 

n 






0 

216 


19.00 

191 


19.77 

1 

123 


19:72 

113 


1917 

2 

16 


17:58 

12 


1579 

3 + 

5 


14 J 41 

3 


17 73 


Trend p value 


0 41 ! 


016 


TABLE 4 


STEPWISE REGRESSION COEFFICIENTS OF CIGARETTE SMOKE 

AND NO, LEVELS AMONG MOTHERS AND CHILDREN 

Independent Variable 

NQ, Levels 

f Test 
p Value 

Mothers’ NO, levels 

Smokers at home, n 

-0714 

036 

Crg/day mother smokes at home, n 

- 0:488 

0.39 

Hours mother exposed to smoking at home 

-0100 

0.19 


P * 

0.22 

Never-smoked mothers’ NO, levels 

Smokers at home. n 

-0 977 

0.23 

Hours mother exposed to smoking at home 

- 0.106 

0.17 


P * 

013 

Children's NO, levels 

Smokers at home, n 

-0 775 

0.26 

Hours child exposed to smoking at home 

— 0147 

061 

Cigfday father smokes at home, n 

0:205 

002 

CiQ/day mother smokes at home, n 

- 0:220 

061 


P - 

021 


levels of smoking in the home is shown 
in table 4' It is interesting to note that 
increased smoking generally led to re¬ 
duced \tvt\s of NO a among mothers and 
children. The only exception was data on 
the number of cigarettes smoked by the 
father per day in which each cigarette 
smoked contributed to an average in¬ 
crease of 0.2 ppb of NO* in the exposed 
child. This exception, coupled with the 
fact that NO a levels were not higher 
among five mothers who were currently 
smoking at the time of the survey, seems 
to indicate that other factors were affeel¬ 
ing this relationship. 


The overall tendency for NO* levels to 
decrease as the number of smokers or cig¬ 
arettes smoked in the home increased 
might be due to compensation behavior. 
That is, as family members smoked and 
polluted the air at home, increasing mea¬ 
sures of ventilation would be taken by 
the mother, such as opening windows, 
turning on fans, etc The exception of 
father’s cigarettes on children’s N0 2 lev¬ 
els may have arisen because they were less 
concerned with opening windows and 
reducing smoke inhalation by their chil¬ 
dren. Because the wife’s NO a level was 
found to decrease as her husband smoked 


more at home, this seems to indicate that 
the children’s exposure to the father’s 
tobacco smoke occurred when the moth¬ 
er was not in the same room and in a po¬ 
sition to increase ventilation. As this 
study was done in 1985, before publicity 
and! public awareness of the possible 
health hazards of environmental tobac¬ 
co smoke, these findings seem consistent 
with the expected behaviors of Chinese 
parents. Smoking among primary school 
children is also rare in Hong Kong, so 
the effects of active smoking by children 
was probably negligible on these results. 

Cooking and Heating Habits 
The most common types of fuel used for 
cooking and heating water were bottled 
liquid petroleum gas (LPG), piped gas, 
and kerosene. None of the surveyed 
households had electric stoves because 
electricity is a more expensive source of 
energy and its lack of immediate heat 
control makes it less conducive for Chi¬ 
nese cooking. Although LPG and piped 
gas were the major sources of fuel used 
in the kitchen, it was also common for 
some households to use the cheaper but 
smellier kerosene stoves as a supplement 
tal source of energy for cooking or room 
heating. 

It can be seen in table 5 that the chil¬ 
dren’s N0 2 levels were not affected by the 
type of fuellused in the home. This prob¬ 
ably reflected the tendency for children 
to spend little time in kitchens, which 
were usually very small (25 ft a ) and fre¬ 
quently just a makeshift corner of a bal¬ 
cony. Among mothers, however^ Nt> 2 lev¬ 
els were highest for LPG and kerosene 
users and lowest for those with piped gas, 
and these findings were statistically sigt 
nificant. The greatest difference of 3.8 
ppb was found between those who used 
only piped gas and those who did not 
(p value < 0.001). 

Tb estimate the mother’s exposure to 
combustion during cooking, table 6 
shows her NO a levels by the frequency 
she cooked meals or fried food per day 
in the presence or absence of mechani¬ 
cal ventilation in the kitchen. Ventilation 
was defined as the use of a mechanical 
fan in a fume hood or on a window to 
disperse fumes from the kitchen to out¬ 
doors. Because the Chinese style of fry¬ 
ing generates large amounts of smoke 
and oil fumes, most households (79%) 
used them, and the fcAQJevels of mothers 
in kitchens with such types of mechani¬ 
cal ventilation were significantly lower 
than those without by an average of 2.3 
ppb, It can also be seen that if ventila- 


Source: https://www.industrydocuments.ucsf.edu/docs/xnnxOOOO 
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TABLE 5 

TYPES OF HO USEHOLD COOKING ANO HEATING FUELS AND NO, LEVELS _ 

(LPG ♦ 

LPG Onty Ksroeens) Onty Kerosene Onty Piped Gas Only 

Ym No Ym No Yes No Yes No 

ChiWftn 

Exposed. n 148 214 89 293 27 335 113 249 

Mean NOg. ppb 19.53 19 84 19.18 19.111 17.68 1924 19.14 19.11 

f lest p value 0.31 0.95 0.21 0^97 

Mothers 

Exposed, n 127 192 62 257 24 295 102 217 

Mean NO,, ppb 20.52 1864 21.36 16.91 19:43 19.38 16 64 20 59 

t test p value 0.04 0:09 0:97 0.000 

iMMtoff at attrw*i&ik)r: LPO - Squid pstrotaum pa*. 


TABLE 6 

EFFECT OF FREQUENCY OF COOKING AND VENTILATION ON MOTHERS* NO, LEVELS 

Ventilation during Cooking* 


association between cooking activities, 
the presence of ventilating fans, and NO) 
levels, as shown in table 8. 

Burning of Incense or 
Mosquito Coils 

Because about half of the households in 
Hong Kong burn incense daily for relb 
gious reasons, and; one-eighth; burned 
mosquito coils in the summer, period, the 
questionnaire asked whether these items 
had been burned in tHe previous 24 h to 
coincide with the sampling of personal 
NO, levels. It can be seen in table 9 that 
the children’s NO, levels were unaffect¬ 
ed by such sources of burning* but among 
the mothers, those who did burn incense 
had higher NO, levels by 1.9 ppb than 
those who did not (p = 0.04). 



in) 

(NO, ppb) 

m 

i*O t ppb) 

(NO, ppb) 

AH kitchens 
f test p value 

253 

1690 

0.011 

66 

21.24 

19.39 

Meets cooked per day, n 

0 

6 

1906 

13 

20.13 

19.79 

1 

36 

17.76 

3 

21 51 

1605 

2 

122 

18:70 

23 

21 44 

19 13 

3 

Trend p value 

69 

19:64 

0.30 

27 

21 5B 

0.54 

20.09 

034 

Meals where food is 
fried per day. n 

0 

11 

19.05 

12 

19:55 

19.31 

1 

150 

16.56 

28 

21.32 

16.99 

2 

78 

19-26 

22 

21.70 

19.60 

3 

Trend p value 

14 

20 46 

043 

4 

2327 

0.30 

21.06 

0.31 


* Fume hood or **f*ritaring fan used in kitchen. 


tion was present, the mother’s NO, lev- on NO, levels. Eighty-seven percent of 

els were not noticeably increased if she the households with piped gas had ven- 

cooked more meals or fried food more tilation fans, whereas this was apparent 
often per day. However, among mothers in only 76% of those who used other 
without ventilated kitchens, there was a types of fuel! The presence of ventilation 

trend toward increasing NO, with more fans especially towered NO, levels among 
frequent frying,, although this was not households without piped gas. 
statistically signi ficant. In an analysis of children’s cooking ac- 

Because piped gas and mechanical ven- tivities with NO, levels, which took into 

tilation are likely to be present together, account the greater participation of girls 
table 7 shows the effects of both variables (21%) than of boys (10%), there was no 


table 7 

EFFECTS or VENTILATION ANO PIPED GAS ON MOTHERS' NO, LEVELS 
Ventilation during Cooking* 



(") 

WQiPpO) 

in) 

(NO, Pf>b) 

f Test 
p Value 

Pipbd gas used 

Yes 

89 

16 77 

13 

1726 

0:62 

NO 

164 

20.06 

53 

22:22 

005 

f test p value 


0.01 


0.002 



* Fumv hood Of venrtewtQ tan mad * kMcttan: 


Workplace Exposures 
To assess the contribution of workplace 
exposures to the mothers' NO, levels, ta¬ 
ble 10 shows that their NO, lbvels in¬ 
creased as self reports of exposure to oc¬ 
cupational dust increased in severity. For 
those who reported high levels of such 
exposure, their NO, levels were 4.0 ppb 
higher. However, such a trend was not 
found for exposure to fumes or gases in 
the workplace. In a subtropical climate 
such as that in Hong Kong where high 
heat and humidity encourages quick 
decomposition of organic matter, the 
sources for some of the fumes and gases 
could have come from rotting food and 
moldy growths. Noncombustible chem¬ 
icals used in the electronics industry, 
which is a major employer of these wom¬ 
en, could have also contributed to the 
reports on fumes. 

Respiratory Symptoms 
and NO, Levels 

The mean; NO, levels among those re¬ 
porting the presence or absence of nine 
different respiratory symptoms is shown 
in table 111 Among the 312 mothers who 
had never smoked; those reporting to 
have allergic rhinitis had a mean NO, tov- 
el of 22.6 ppb versus 19.0 ppb among 
those who did not, and the t test p value 
was 0.002. An increase in NO, levels was 
also associated among mothers report¬ 
ing positively for chronic cough, as they 
had NO, measurements of 22.S ppb ver¬ 
sus 19.1 ppb amotlfttrose without (p val¬ 
ue = 0.05), Among the children, there 
were no statistically significant differ¬ 
ences in NOj levels by presence versus ab¬ 
sence of the respiratory symptoms. 

To assess the association of multiple 
respiratory symptoms to NO, levels, table 


Source: https://www.industrydocuments.ucsf.edu/docs/xnnxOOOO 
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TABLE 6 


TABLE 12 


EFFECTS Of VENTILATION AND COOKING ON CHILDREN'S NO, LEVELS 




Ventilation during Cooking 





Yaa 


No 

rTast 
p Value 

AW 

WO, ppb) 



(AKVflpb) 

(n) 

(NQrPpO) 

Boya help cook 

Ym 

14 

20.17 

5 

16 96 

0.39 

19.33 

No 

Meat :p value 

130 

10.74 

0.38 

34 

1701 

0.99 

0.17 

16.36 

0.52 

Girts help cook 

Yaa 

30 

10,81 

0 

21.66 

0:29 

19.47 

No 

Meat p valua 

112 

10.74 

0.50 

28 

20.31 

0.60 

0.69 

19.66 

0.75 



TABLE 9 





EXPOSURE' TO INCENSE OR MOSQUITO 
COILS AND NO, LEVELS 




Incense 

Burned at Home 

Mosquito Coil 
Burned at Home 


Yaa 

No 

Yaa 


No 

Children 

Expoaad,n 

Mean NO,, ppb 
Matt p value 

177 

19.57 

0.19 

165 

16.69 

52 

18.73 

0i63 

310 

19.19 

Mothers 

Exposed, n 

Mean NO,, ppb 
t last p value 

154 

20:36 

0.04 

165 

16.46 

43 

19.69 

0.79 

276 

19.34 


• Incense of motquto cotta were bwned during th* 24 h tost ths NO, badge* worn. 


12 shows that there was no dose-response 
effect among the children, but there was 
a significant trend (p = 0.01) among 
mothers who had never smoked. Mothers 
who had four or more of the following 
symptoms: chronic cough, chronic spu¬ 
tum, asthma; pneumonia, allergic rhini¬ 
tis, tuberculosis, or bronchitis, had NO, 
levels that were 5.7 ppb higher than those 
who had none. 

The indoor sources of combustion that 
were previously evaluated and had statis¬ 


tically significant associations with lev¬ 
els of NO, among mothers are summa¬ 
rized in table 13. 

Discussion 

This study of 319 mothers and their 362 
children attending a primary school in 
the Kwun Tong district of Hong Kong 
had three aims: (/) identify indoor 
sources of combustion in working class 
households, (2) assess their possible con¬ 
tribution to levels of NO, as measured 


multiple respiratory symptoms 

PER SUBJECT AND NO, LEVELS 


Respiratory 

Symptoms 

(») 

Children* 

Never-smoked 

Mothertt 

<*) 

Mran NO, 
(«P<>) 

m 

Mun NO, 
teet>) 

0 

244 

19.26 

230 

16 83 

1 

61 

10.70 

52 

1992 

2 

25 

17.59 

19 

22 95 

3 

12 

2162 

7' 

21i79 

>4 

9 

1915 

4 

24.57 

Trend p value 


092 


0.01 


* Th* presence of tw (Mowing.! apart from frioes ceuaad by 
ootda/Su: a *— pi c asthma, chronic cough, chrome apu- 

turn, pneumonia. mnwynooo. and vdise a s Dou from ono child 

1 Tha praaanoa of the loipwing. apart from Rose caused by 
cowa/llu: aflargic rhinifra. aathma, froncMa, chrom e oough. 
Umnc wuAnn, pnamisn*. and kMmtw 


by personal passive samplers, and (J) ex¬ 
amine whether higher NO, levels were as- 
sociated with self reports of respiratory 
symptoms. 

The major sources of combustion in 
Hong Kong homes were fires from cook¬ 
ing food, heating water, burning religious 
incense and mosquito coils, and the 
smoke from cigarettes. Outdoor sources 
of NO, came from motor vehicles, fac¬ 
tories, restaurants, incinerators, aircraft, 
etc Because the children's NO, levels were 
significantly coirelated with lambient lev¬ 
els, and were less affected by home sources 
of combustion; these data suggest that 
most of their NO, came from outdoor 
sources. By contrast, their mothers NO, 
levels were dependent on their indoor ac¬ 
tivities. If they bad! piped gas and me¬ 
chanical ventilation in the kitchen, their 
levels of NO, were reduced by 18 and 
lift, respectively. But their NO, levels 
increased by 10ft if incense was burned 
at home, and by 21ft if they reported high 


TABLE 10 

OCCUPATIONAL EXPOSURE TO QAS OR 
FUMES AND NO, LEVELS AMONG 
HONG KONG MOTHERS 


TABLE 11 

RESPIRATORY SYMPTOMS AND NO, LEVELS 


CNWnn 


Ntvff*mokld Mothers 


Exposure 

Number 

Mm NO, 

ipm 

Symptom 


Yaa 


No 

ITM 
p VMu* 


Yaa 


No 

r Teal 
p Value 

Oust 



<") 

(NCVPpe) 

W 

(WQrPpb) 

W 

vo, nm 

("> 

<«VflP6) 

Nona 

246 

1693 

AMargic ftwnttra 

33 

16:75 

329 

19.16 

0.75 

37 

22.62 

275 

10.97 

0.002 

Lota 

40 

1961 

Aathma 

29 

20.07 

333 

19.04 

0.42 

4 

20 60 

306 

19 39 

0.77 

High 

311 

22.92 

prunenm 






24 

2166 

260 

19 22 

0.1B 

Meet p valua* 


0.04 

Chronic oough* 

62 

1912 

309 

19.12 

OJ00 

25 

22:50 

207 

1913 

0.06 

Fumes 



Chronic sputum* 

411 

1763 

321 

10.32 

010 

30 

20 47 

262 

1969 

045 

si.- 

wmjtm 

262 

1966 

Pneumonia 

26 

19:91 

334 

10.05 

066 

3 

21.66 

300 

1936 

063 

Low 

24 

16.16 

•Runny noee*t 

13 

17.16 

349 

10.10 

0.26 

- 

- " ~ - 

- 


High 

13 

17.97 

Tuberculosis 

-■ 

- 

- 

- 


5 

10.43 

307 

1940 

0.99 

Feast p valua* 


0j50 

Wheeze 

34 

20.07 

326 

10.02 

030 

- 

- 

—• 

- 



* Oneway ANOVA Mast among group* w*h dMswrt * Oymptom* reported apart from those associtoad w«h coMa/tu tar cMdmn. and laabng > 3 monfrw tot mother* 
espoaursa t Mucoid or purulent dbchargt from 9w noat > I months 


Source: https://www.industrydocuments.ucsf.edu/docs/xnnxOOOO 
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TABLE 13 

SUMMARY FACTORS ASSOCIATED WITH NO, LEVELS IN MOTHERS 

Yas varsus No 



Diffananca in NO, Lavais 

t Tast 

Factor 

(ppfc) 

m * 

p VaJua 

Dust at wortt. high varsus non# 

399 

21.1 

0.01 

Usa pipad gas for cooking 

-3.75 

-18J2 

0.000 

Machanicai vantiiahon in krteftan 

-2 34 

-11.0 

0 02 

Bum incans# st homa 

168 

101 

0.04 


• (VM NO, PP* rwnu* No NO, ppb)dMdwJ by Y«* NO, ppb. 


levels of dust at work. However, despite 
their different sources of NO,, the mean 
levels of NO, between mothers and chil¬ 
dren were not significantly different, 
whether in paired or group analysis. 

These results were dependent on the 
NO, badges being properly exposed, and 
on mothers being able to give an accurate 
account of their exposure to sources of 
combustion and experiences with respi^ 
ratory illnesses. The children were in¬ 
structed on how to use the badges, and 
attached and removed them from their 
clothing under the guidance of field 
workers to minimize mishandling. Al¬ 
though there are always problems of in¬ 
accurate reporting in self-completed ques¬ 
tionnaires, because the mothers* NO, 
levels were found to increase as their ex¬ 
posure to fires in the home increased, this 
indicated that the data based on NO, 
badges and recall were generally accurate. 
Yet it is alto possible this is a result of 
bias. Mothers more conscientious in 
reporting exposure to combustion and re¬ 
spiratory illnesses might have exposed 
their NO, badges for longer periods of 
time or placed them more closely to 
sources of combustion. We tried to min¬ 
imize this problem by not informing the 
mothers what the badge was measuring. 

When the Hong Kong NO, exposure 
levels were compared with those from 
other studies that used a similar type of 
NO, personal badge monitoring system, 
the level for Hong Kong subjects at 19 
ppb was moderately low. A study of vol¬ 
unteers from 3 Asian cities in February 
1983 found NO, levels among subjects 
from Bangkok to be 12 ppb, Manila 14 
ppb, and Tokyo 36 ppb (17). Another 
study conducted from January to Febru¬ 
ary 1982 in Tokyo recorded mean NO, 
levels of 36 ppb among primary school- 
children (18) and 1 47 ppb among their 
mothers (19). 

These data indicate that climatic fac¬ 
tors heavily influence indoor levels of 
NO,. The study by Mori and coworkers 
(17) showed that in temperate zone cli¬ 


mates such as that in Japan, where home 
heating and insulation reduces the dis¬ 
persion of air pollutants from indoor 
sources of combustion, indoor levels of 
NO, at 48 ppb in the winter were twice 
as high as outdoor levels at 21 ppb. By 
comparison, in tropical climates such as 
those in Bangkok and Manila, indoor 
levels of NO, at 10 and 13 ppb^ respec¬ 
tively, were lbwer than the outdoor levels 
of 13 and 14 ppb. 

Hong Kong’s situation is similar to that 
of Bangkok and Manila in being a semi- 
tropical climate, so windows are kept 
open throughout the year and there is lit¬ 
tle accumulation of air pollutants from 
home-generated sources. However, unlike 
Bangkok and Manila, outdoor levels of 
NO, may not be simply higher than in¬ 
door levels in Hong Kong. This is because 
most of the Hong Kong subjects reside, 
study, and work in multistory buildings, 
which are less common in these other-cit¬ 
ies, and outdoor levels of NO, were found 
to decrease with increasing height of a 
building. In our survey of the school, the 
following mean levels were measured at 
the following heights: ground-floor play¬ 
ground, 25 ppb; second-floor classrooms, 
19 ppb; third-floor classrooms, 21 ppb; 
fourth-floor classrooms, 20 ppb; and 
fifth-floor classrooms, 19 ppb. Another 
study of ambient NO, levels by the Hong 
Kong Government’s Environmental Pro¬ 
tection Agency (20) found that the ratio 
of ground to twelfth floor levels was 1.46 
(i£., 38 to 26 ug/m*). For the Hong Kong 
mothers, the average home was located 
on the twelfth floor of a building so thau 
generally, NO, levels were likely to be low¬ 
er indoors than outdoors if no combus¬ 
tion was taking place in the home. This 
factor also reduces the possibility that the 
higher NO, levels among mothers with 
allergic rhinitis or chronic cough was sim¬ 
ply due to their greater tendency to stay 
indbors. 

When we analyzed data on ETS and 1 
NO„ the mothers’ NO, levels were un¬ 
affected by their own or other people’s 


smoking habits at home or in the work¬ 
place. However, we only had five mothers 
who claimed to be currently smoking. 
Another international study on ETS and 
urinary cotinine/creatinine ratios (21), 
which included 102 Hong Kong women 
who claimed; to be nonsmokers, one- 
fourth of whom were mothers in this 
study, indicated that one Hong Kong sub¬ 
ject had ratios above 100 ng/mg, and six 
had ratios above 50 ng/mg. Thus, the 
possibility of deception on smoking 
habits varied! from l to 6%, and would 
be too small to influence the NO, level! 

The children’s NO, levels increased 
with the number of cigarettes their fathers 
smoked at home, but they were unaffect¬ 
ed by hours of exposure at home, the 
number of cigarettes smoked! by their 
mothers, or the number of smokers at 
home. This general lack of an effect of 
active or passive smoking on NO, levels 
was also found by Matsuki and cowork¬ 
ers (22) in their study of primary school 
children and! mothers in Japan. 

Our results also point to some of the 
advantages and disadvantages of mea¬ 
suring NO, by passive personal samplers. 
The NO, data reflected personal cumu¬ 
lative exposures over the 24-h period sam¬ 
pled, and thus is an improvement over 
previous studies (3,4^ 8) in which moni¬ 
toring machines were placed in fixed po¬ 
sitions in kitchens, living rooms, or bed¬ 
rooms in the home. The latter method 
provides indirect measures of personal 
exposure since people do not stay in one 
position or in one room over a daily or 
weekly period. On the other hand, we 
were unable to account for high peaks 
of NO, exposure, which may reach up 
to 1 ppm (4) when gas stoves are turned 
on for cooking. This may help explain 
why respiratory symptoms were not as¬ 
sociated with NO, leveh in children, but 
were found for allergic rhinitis and chron¬ 
ic cough in i mothers. The children’s lev¬ 
els reflected a continuous exposure to 
moderate background levels of NO, since 
they had little direct contact with fires. 
Their mothers, however, were exposed to 
acute high levels of NO, when burning 
occurred in the home, and low back¬ 
ground levels at other times. These short¬ 
term, acute exposures to high levels of 
NO, might trigger allergic rhinitis symp¬ 
toms in the mothers because NO, is a re¬ 
spiratory irritan t(23 ). The symptoms of 
chronic cough in mothers might alio have 
been a result ©Hong-term exposure to 
NO,, which the children had not hadi 

In comparing our results on respira¬ 
tory symptoms with findings from other 
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studies, our data agree with those found 
by Keller and coworkers (8), Melia and 
colleagues (3); and Ware and coworkers 
(10) in that respiratory illhesses in chilf 
dren were not associated with their ex^ 
posure levels to NO*. Our study was also 
able to assess personal levels of NO* 
exposure, which is an improvement over 
other studies that based NO* levels on 
the type of cocking stove in the home (24). 

The comparability of our data with 
others is also complicated by the fact that 
Chinese cooking styles differ from those 
in the West. Foods are usually stir-fried 
over high heat for a short time, and the 
subsequent production of oil and smoky 
fumes almost necessitates good ventila¬ 
tion in the kitchen. By contrast, cooking 
in the West is commonly done by turn¬ 
ing on the oven for hours at a time There¬ 
fore the total duration of combustion is 
shorter, resulting in lower NO* levels in 
Hong Kong households. Moreover, no 
one used the kitchen stoves for home 
heating or clothes drying. Thus, our over¬ 
all levels of NO* may be lower than in 
other studies done in temperate-zone cli¬ 
mates. This seems supported by the fact 
that the Hong Kong mothers’mean NO* 
level of 19 ppb was less than half that 
of the 47 ppb measured for Japanese 
mothers (19). 

The inconsistent findings in the litera¬ 
ture may alfco be affected I by lack of em¬ 
phasis on the role of ventilation in homes. 
In our dhta, the use of ventilating fans 
reduced NO* levels significantly, especial¬ 
ly in the presence of more polluting types 
of fuel such as liquid petroleum gas and 
kerosene. Thus, the assumption that a gas 
stove will increase personal exposures to 
NO* needs more refinement. A similar 
situation was suggested by our data on 
environmental tobacco smoke. Increas¬ 
ing levels of smoking at home tended to 
decrease NO* levels, possibly because as 
the indoor air was polluted by smoking, 
more measures were taken to vendible the 
room. 

Our study did find that among mothers 
with no history of smoking, NO, levels 
were higher by 3.4 ppb among those with 
chronic cough; and by 3.7 ppb among 
those with allergic rhinitis. The associa¬ 
tion of NO* with cough and phlegm (5) 
and allergic rhinitis (25) was also found 
in two Japanese studies even though both 
used outdoor measurements of NO*. 
Moreover, a study of nonsmokers in 
Maryland found such symptoms associt 
ated with gas stoves (26). 

The possible link between NOj and 
respiratory symptoms in nonsmoking 


adults is further supported by our find 1 
ing of a dose-response relationship (p = 
0.01) between NO* levels and the num¬ 
ber of respiratory symptoms reported by 
mothers. Mothers with four or more 
symptoms had mean NO* levels 30.5*% 
higher than did those with none. Because 
the NO, exposure measurements were un¬ 
known to the respondents, these corre¬ 
lations suggest that the association is not 
due to recall bias and support the possi¬ 
bility that long-term chronic exposures 
to NO„ or an associated by-product of 
combustion; may be deleterious to the 
respiratory health of adult nonsmokers. 

The biologic mechanisms for such an 
effect are difficult to explain since most 
of the published research is based on very 
high exposure levels. Studies on rats have 
shown morphologic changes in their 
lungs after NO* exposures of 25 ppm or 
more. At lower and continuous exposures 
of 2 ppm of NO,,, only slight destruction 
of the rat’s bnonchiolar epithelium andi 
loss of cilia was noted, and these slight 
changes did not affect their survival or 
progress to fatal lung disease (23). In hu¬ 
man occupational exposures, it is known 
that there is a delay of 3 to 30 h before 
the onset of respiratory symptoms, and 
concentrations of NO* need to reach 60 
ppm for throat irritation and 100 ppm 
for cough (27). It is doubtful that such 
high exposures to NO* were encountered 
in Hong Kong homes. Yet the long-term 
health effects of low levels of exposure 
to NO*, possibly resulting in chronic ob¬ 
structive bronchitis or emphysema in hu¬ 
mans, are still uncertain^ 

In our previous report (11), we dis¬ 
cussed the possibility that respiratory dis¬ 
eases such as allergic rhinitis, asthma, 
bronchitis, pneumonia, or tuberculosis 
were more likely to be underreported than 
were respiratory symptoms such as cough, 
phlegm, and wheezing, This is because 
the former are labels generally given by 
a doctor, and the latter are libels used 
by the lay public In this population; 
knowledge of medical terms is limited be^ 
cause dbetor-patient communication is 
poor The recall of respiratory illnesses, 
however; was quite homogenous among 
these subjects since our previous report 
(11) showed that the frequency of report¬ 
ed respiratory illnesses did not vary with 
household density, ix., number of per¬ 
sons per room, which is an indicator of 
socioeconomic status. This suggests that 
the observed associations between NO, 
levels and respiratory symptoms are not 
explained by a tendency of mothers with 
higher socioeconomic status to be more 


likely to report symptoms and more com 
scientious about exposing NO, badges, 
lit seems more likely that underreporting 
of respiratory diseases in this population 
reduced the possibility of finding a dose- 
response effect of NO,. 

It is also possible that other factors 
such as diet may confound the relation¬ 
ship between respiratory symptoms and 
NO* levels. In a previous study on Hong 
Kong Chinese women who had never 
smoked, those with symptoms of chron¬ 
ic cough and phlegm were more likely to 
consume cured meats and alcohol and 
less likely to consume vegetables, fresh 
fruit, and milk (28, 29): Although it is 
speculative, it would seem possible that 
in some communities in the West; gas 
cooking could! be associated with the 
higher risk diet since it is more likely to 
be found in older and therefore poorer 
homes than those with electric stoves. 
Certainly in Hong Kong, electric stoves 
were introduced about 5 yr ago, and they 
arc installed only in the most expensive 
“luxury” housing units. 

In conclusion, these results indicate 
that in a cross-sectional Istudy of a com¬ 
munity, measuring personal exposures to 
NO* allowed! us to identify important 
sources of it, evaluate the effects of me¬ 
chanical ventilation; and discriminate 
adults at higher risk for respiratory ill¬ 
nesses from home or workplace expo¬ 
sures. However, the usefulness of NO* 
as an indicator of air pollution may be 
limited in studying the health effects of 
ETS since the respirable particulate mat¬ 
ter from E75 seems to be more impor¬ 
tant for health than gases such as ni* 
trogen oxides (30). On the other hand, 
measuring NO* can validate reports of 
exposure to air pollutants coming from 
other sources of combustion. Im our 
study, women who reported high levels 
of dust in the workplace also had in¬ 
creased levels of NO*, suggesting that 
some of the dust was generated from 
combustion. However, since NO* is only 
one by-product of combustion, it is pos¬ 
sible that other unmeasured, but correlat¬ 
ed, by-prod ticts of combustion, e.g., par¬ 
ticulates, carbon monoxide, polycyclic 
aromatic hydrocarbons, etc., may be 
responsible for the health effects attrib¬ 
uted to NO* in this study. 
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LUNG FUNCTION IN ADULTS 


The studies that have investigated lung function in 
adults and' its possible relationship to environmental tobacco smoke 
exposure are presented in this section. To aid in the 
interpretation of this literature, definitions of the major lung 
function parameters are provided below. 


Df: One of the most widely used measures of pulmonary function 
in adults and children is forced vital capacity and is represented 
in the literature as FVC. This term refers to the maximum volume 
of gas that a person can expire as forcefully and rapidly as 
possible from their lungs immediately following a maximal 
inspiration of air. When a person's ability to expire air 
forcefully and rapidly from their lungs (FVC) is compromised, this 
can possibly be an indication of chronic obstructive lung disease. 
Decreased FVC is common in restrictive diseases such as pulmonary 
fibrosis and in obstructive diseases such as emphysema and asthma. 

Df: A second important measure of pulmonary function is the 
forced expiratory volume in one second, which is abbreviated as 
FEVl in the literature. The FEV1 measure is simply the amount of 
air that is expired in the first second of the FVC maneuver. As 
with FVC, this parameter is useful in the assessment of airway 
obstruction. The two parameters, FVC and FEVl, are often used in 
a ratio to determine the percentage of a person's FVC that is 
expired in the first second of the maneuver. A FEV1/FVC ratio 
lower than 65% to 70% is characteristic of obstructive lung disease. 
On the other hand, subjects with restrictive lung disease will 
often show a normal or exaggerated FEV1/FVC value. 

Df: Forced expiratory flow, known as FEF25%-75%, is the 
average rate of flow of air during the middle half of an FEV 
maneuver. The FEF25%—75% is indicative of the status of the medium 
and small sized airways. Decreased values of FEF25%-75% are commoni 
in the early stages of obstructive lung disease. Low values of 
FEF25%—75% in combination with normal values of FVC and FEVl are 
often indicative of early small airways abnormality. Reduced 
FEF25%—75% are sometimes seen in cases of severe restrictive disease 
as well 1 . 


All of these measures share a common problem: “TFCCrurate 
assessment requires the full cooperation and maximal effort of the 


subjects under investigation. Accurate measures are sometimes 
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therefore difficult to obtain. The studies are not consistent in 
the lung function parameters they measure, and there is also a 
lack of consistency among the results of the same function tests 
across studies. Following is a presentation of the major studies 
that have examined these lung function parameters in adults. The 
investigators who have found associations between impaired lung 
function and ETS exposure are often uncertain of the clinical 
meanings of the small decreases observed in their studies. 
Therefore, it is not suprising that no definitive conclusions have 
been reached regarding ETS exposure and its possible association 
with lung function in adults. 


( 
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RESULTS OF SELECTED STUDIES 
Bouhuys, et al., 1978 


Shephard, et al., 1979 


White, et al., 1980 
Comstock, et al., 1981 


Kauffmann, et al., 1983 


Jones, et al., 1983 


Kentner, et al., 1984 


Lebowitz, et al., 1985 


ETS AND ADULT LUNG FUNCTION 

The authors reported no 
associations between'smoking 
in the home and increased 
symptoms or lung function 
loss among nonsmokers living 
in the same households. 

The authors raise the 
possibility that subjective 
reporting of symptoms could 
have been "suggested" by 
the odor of the cigarette 
smoke. 

This study has received 
numerous criticisms. 

Passive smoking in the 

home was not associated 
with the prevalence of 
respiratory symptoms and 
was only "suggestively 
associated" with impaired 
ventilatory function. 

Opposite trends in FEV1 

and PEF25'-75 were found in 
men passively exposed to 
tobacco smoke, and the 

differences observed in' 
women were slight and not 
statistically significant. 

The use of cooking fuels 
was found to be associated 
with impaired ventilatory 
function in a group of 

nonsmoking women. 

Passive inhalation of 
tobacco smoke at home or 
the workplace was founds 
not to be associated with' 
impaired lung function in' 
healthy nonsmokers. 

Reported no direct 
association between ETS 
and lung function parameters 
in adult nonsmokers. 
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Hosein, et al., 


1986 


Masi, et al., 1988 


Kalandidi, et al., 1990 


The use of gas stoves was 
found to be associated 
with impaired lung function 
in women. It was reported 
that passive smoking! in 
households where gas stoves 
were used appeared to have 
no effect on lungi function 
values. 

The authors concede that 
their use of multiple tests 
of significance (involving 
both exposure and response 
measurements) are likely 
to have resulted in some 
associations achieving 
statistical significance 
by chance. 

Assessment of exposure was 
based solely on the 
husband's smoking habit in 
terms of amount (daily), 
amount (total), and 
duration. 
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Bouihuys, A., Beck, G.J., Schoenberg, J.B. "Do present levels of 
air pollution outdoors affect respiratory health?" Nature 276: 
466-471, 1978. 

SUMMARY: A sensitive lung function test does not show differences 
due to air pollution between lifetime residents in a rural area 
and those in a small industrial town in Connecticut. Also, there 
is no evidence that higher air pollutant concentrations elsewhere 
have any marked effects on the lungs. Severe pollution is dangerous 
and must be avoided, but at present, air pollution control outdoors 
does not deserve priority as a means of preventing chronic lung 
diseases. 
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Do present levels of air pollution outdoors 
affect respiratory health? 

Arend Bouhuys, Gerald J. Beck & Janel B. Schoenberg 

YAk Umvcruty Lung Reuarch Center. Nem Riven ConncciKWl C6510 


A sensitive tung function test does not show differences due 
•ooj>po//unon between lifetime residents in a rural area and 
those in a small industrial town in Connecticut. Also: there 
is no evidence that higher air pollutant concentrations 
elsewhere have Any marked effects on the lungs Severe 
pollution is dangerous and must be avoided, but at present, 
air pollution control outdoors does not deserve priority as a 
nytans of preventing chronic lung diseases 


We Kavc aliened the impart of urbin retid enct on retpiraiory 
health lift the population of an industrialU? Town, in comparison 
with a rural pop util ion which included lifetime dwelter* as well 
as migrants who had previously lived in cities We determined 
diflerences in respiratory health between these populations 
from (lllHhe prevalence of common respiratory Bymptoms, and 
of bronchitis and asthma, and (2) lung function. tests which 
reVct airway calibre As air pollution outdoors is one 'urban 
factor* which may affeci the health of people living m cities, we 
monitored several air pollutants at difltrem sites in both towns 
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The urban area had a record of high air pollution (by US 
gtandardt) in the recent pan. but the urban-rural pollution 
contrast at the time of our study wav modest We therefore also 
compared our results with data on people living in more severely 
polluted urban areas, and in other rural areas, to as to expand 
the pollution contrast 

To assess respiratory health in both towns, we used a ques¬ 
tionnaire and a sensitive, standardised hing function test We 
studied children and adults of both sexes, and healthy persons as 
well as those with respiratory symptoms or disease Our popu¬ 
lation samples were large and representative of the total popu¬ 
lation of both areas In analysing the results, we took into 
account sex. race. age. body height, body weight, smoking 
habits.joccupation and previous residence We believe that this 
tube first report of a study which combines all these features, 
and that it allows more reliable conclusions concerning urban 
factors and chronic respiratory disease (other than lung cancer) 
than do previous studies 

Populations and air pollution 

The urban site. Antonia. Connecticut, is an industrial town 
where mran annual particulate concentrations were among the 
highest measured in Connecticut during 1966-72 |8K- 
152 tsg m°; ref M: high SO } concentraiiom lb> US standards) 
were probably also common in the past In 1973: participate 
concentrations were lower but still significantly higher than at 
the contrasting rural site. Lebanon, Connecticut Lebanon is a 
sparsely populated town without factories or major highway's, 
•way from cities Outdoor pollutants (Table 1) were monitored 
in both towns for more than 1 yr^ including the period of our 
population survey* 1 *. Concentrations of total suspended parti¬ 
culates (TSP, high-volume samplers) and of nitrogen dioxide 
were significantly higher at the urban sites, as were nitrates and 
sulphates (data in refs 1.2) There were no significant differences 
for sulphur dioxide and ozone 

In two geographically defined area* (the tow n of Lebanon and 
the 4th Ward of Ansomaf. we attempted to study all residents 
aged * 7 yt Response rates varied from 91-96% among boy* 
and girls (7-14 >rj in both towns to 56V and $0% among 
25-64-yr-oId adults in Ansonia and Lebanon, respectively 
From a private census and interview* of nomexponders\ we 
concluded that the responders adequately represent the total 
populations There were only 20 black residents of Lebanon, 
our main analyses are therefore limited to the white residents of 
Lebanon and Ansonia (Table 2) Of the Lebanon subjects. 41V 
had previously lived in urban areas, possible selection factors 
made it important to consider these subjects separately from 
lifetime rural (LR) dwellers The few ‘previous rural’ (PR) 
Aqsonia residents were excluded from analysts. Three smoking 
categories were considered! lifetime nonsmokers. ex-smokers of 
cigarettes, and current cigarette smokers (Table 2) 

Questionnaire 

We used (an extended version of the MRC bronchitis question¬ 
naire (for text, see ref. 4) Questions were prompted by 
computer and read by trained interviewers: answers were 
j recorded in computer memory There has thus been no omission 

or loss of data Detailed written instruction and supervision of 
interviewers by the investigators promoted consistency in the 
interviews We were unable to allocate subjects at random to 
interviewers, but an examination of symptom prevalences by 
interviewer showed that interviewer variation had no important 
effects on our results. Previous urban (PU) and lifetime rural 
residents of Lebanon wtrt Ken by the same interviewers, 
interviewer variation can be eiduded as a cause of differences 
between these groups. 

Chronic bronchitis 

First, we examined the typtptom complex of chronic bronchitis 
(usual cough and phlegm: more than 3 months per year for 
*2yr) In groups of men and women by age (25+ yr) and 
smoking habits, smokers always had higher prevalences than 


nonsmoken or ex-smokers, but urban-rural differences were 
absent in all groups For example. T9 0% of the rural male adult 
current smokers had chronic brooch mi. compared with 17.0% 
of their urban counterparts Among both urban and rural 
residents aged > 45 yr. the prevalence of chronic bronchitis was 
less than half that found (with identical methods) among active 
and retired textile workers at risk from occupational conon dust 
exposure*. 

Asthma 

A history of bronchial asthma Cye*' to the question 'have you 
ever had bronchial asthma?") was more common among rural 
than among urban residents, regardless of age The difference 
was highly significant for males (6 7V in 1,142 rural («LR + 
PU) males; 2.6V m458 urban males; **» 9 99, P< 0 01) and 
similar differences, although not significant, persisted when only 
lifetime urban and rural residents were compared and when 
smoking was excluded by comparing only rvonsmokers Smoking 
habits were not significantly related to a history of bronchial 
asthma U * analysis) 

Cough, phlegm and other symptoms 

Chronic bronchitis may be an insensitive index of urbvwrurali 
differences because it is uncommon among nonsmoken iFomh 
component symptoms, as well as wheeling and dyspnJea we 
examined the relative importance of the residence variable and 
of sex. age and smoking habits in a weighted-least-squares 
analysis* of all data in 15-64-yr-old nonsmokers and current 
smokers We omitted children, because few of them had any 
symptoms, and the elderly, because they were too few in 
number We also excluded ex-smokers, their sympiom pre¬ 
valences were usually close to those of nonsmokers Table 3 
summarises the best^fitting models Cigarette smoking was the 
only variable consistently associated iwith increased prevalence 
of all symptoms, at F<0 001 For usual cough and phlegm, a 
linear residence variable (that is, LU>PU>LRt was highly 
significant among nonsmoken but not among smokers The 
linear residence variable for dyspnoea was complicated by 
interactions between sex and smoking and between LL’ resi¬ 
de net and smoking The association between residence and 
dyspnoea was most pronounced among nonsmoking women 
(that is. 12 8% an 1 211 LR compared with 19 2% in 151 LU 
women) Among nonsmokers (men and women). LR residents 
had the lowest dyspnoea prevalence, among smoking men and 


Tabk 1 The two towns and their ait quality 



Lebanon, 

Ansonia 


(Rural) 

(Urban) 

No of inhabitants 

l.soo 

21.200 

No of inhabitants per km ? 

29 


No of dwellings per km* 

i: 

248 

No of vehwkvper km' 

* 2b 

650 

NO of commerce*] buildings and 

ft 03 

17 J 

factories per km* 

Sulphur dm side (ug m ) 

10 4x16(4!) 

13 5*1 7(50) 

Total suspended pameutates 

59.5*4,2(441 

63 1*37 (30) 

<ugm | 

Nitrogen dtomk (*g m‘ *) 

55 5*4 1(41) 

67 1*4 9(50) 

Oeone (*g m 

$4 7*4 4(21) 

il 5*3 3 (35* 


Demographic and geographical data Irom 1970 US Census. US 
Geological Survey maps, and municipal tegwmes Air pollutant data 
were obtained at 3-5 sues in Lebanon and ai 4 site* m Amoma. from 
January to December 1973. and are means a i.t.tvt of 24-h average 
concentration*, except for oxonc values, which are means a it m of 
peak l-h concentrations (no of observafcwtMn parentheses) Pollutant 
me autre menu (for methods and detail*: tec reft 1. 21 were made with 
supervised accurately calibrated samplers placed 120 cm above ground 
level, at kast 16 m from any rood and at kast 11m from physical 
obstructions (such as homes, trees) TSF and NO a were argnifionilv 
(*<0 0011 higher in Antonia than in Lebanon, SOj and 0* »0i 

After Significantly 
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TaWtl 

Population groups by sex. age . 

residence and smoking habits 




Roidtaa 

Males 

7-14 

15-24 

Aft (yr) 

2S-*4 

45-64 

65* 

NS 

Smoking 

XS 

S 

Total 

Lifeumc rural (LR) 

232 

116 

152 

96 

18 

342 

122 

150 

614 

Previous urban (PU) 

m 

49 

135 

72 

20 

165 

90 

138 

393 

Lifetime urban (LU) 

81 

81 

7li 

74 

17 

144 

77 

103 

324 

Previous rural (PR) 

2 

6 

9 

10 

5 

14 

9 

9 

32 


Totals 432 

252 

367 

252 

60 

665 

298 

400 

1.363 

Females 

Lifetime rural (LR) 

228 

133 

195 

107 

23 

456 

•5 

145 

686 

Previous urban (PU) 

112 

84 

200 

95 

21 

274 

78 

160 

512 

Lifetime urban (LU) 

101 

96 

95 

136 

26 

275 

59 

120 

454 

Previous rural (PR) 

4 

6 

13 

14 

4 

29 

7 

5 

41 

• 

Tbtali 445 

319 

503 

352 

74 

1034 

229 

430 

1.693 


till, tile lime residence in Lebanon and other runt Areas. PU.current Lebanon: rural reside nt but past reside nee in urban areas. LU and PR. lifetime 
urban and previous rural residents of Ansoms Total number of subjects (3.056) represents the total studied (3.387 > minus 331 excluded (or one or 
more of three reasons (1) smokers of pipes or cigars only . (2) 1 yr or longer work in dusty occupations (mines, quarries, foundries, potteries, cotton 
mills, asbestos factories): (3) unclear history of previous reside nee (urban or rural) Lifetime nonsmokers (NS) had never smoked tobacco in any I6rm. 
additional smotinf of pipes or cigars by c s-smokers 1 (XS)ior current agarette smokers (5)wa$ not considered: Among children (7-14 yr) the number of 
tx-smokers and smokers was too small for analysts 


Long function 

We selected the maximum expiratory Row volume (MEFV) 
curve as a simple, sensitive and comprehensive lung function 
test*. It provides information on lung volume (forced expiratory 
vital capacity, FVCfts well as maximum expiratory flow rites 
In previous studies, maximum flow at mid-vital capacity (MEF 
50%) detected airway-constrictor effects of cigarette smoke’, 
textile dust* and air pollutants* better than did measurements 
such as peak fktw or forced expiratory volume in I s (FEV, 0 ). 

We recorded MEFV curves on-line with a computer*", cali¬ 
brated every 2 h with a standard curve delivered by a mechanical 
device 11 From data on healthy lifetime nonsmokers (by race, 
sex and age group) in three US communities, including Lebanon 
and Ansonia. we have derived regression equations for FVC, t 

FEV, * the FEV, */FVC ratio, peak expiratory flow rate (PEF) | 

and maximum flow rates at two other points on the MEFV’ curve | 

(MEF50% and MEF25%). as a function of age. height and • 

weight 15 . In the present sludy . these equations served to account ^ i 

for effects of age, height and weight in comparisons of lung 


women the PU residents had the highest prevalence (30 8% 
compared with 21,5% in both LR and LU residents) Resicknce 
effects were less significant or absent for wheezing, and they 
were complicated b> interactions with age The significant age 
variables in Table 3 reflect higher prevalences among older than 
younger subjects, except for usual cough, where the 25-44-yr- 
okh had more symptoms than those who were younger or older 
Sex was significant for usual phlegm, being more common i 
among men: and for dyspnoea, which was more prevalent 
among women 

Figure 11 shows the observed prevalences of usual phlegm in 
relation to all variables which contribute significantly to its 
prevalence There are no interactions, and the fit of the model is 
the best of all five in Table 3: Observed prevalences among 
women are similar to those predicted by the model Among 
young urban male nonsmokers, the model seems tooverpredici 
prevalence, but the difference between actual and predicted 
prevalence is not significant All smokers, regardless of resi¬ 
dence. have a higher prevalence of usual phlegm than do LU 
nommokers 


•* 


Table 3 

# 

Weighted kasi squares analysts of symptom prevalences 



Symptom 


Van* bin 


Interactaom 


Fit of model 







LU residence 


% Variation 


Smoking 

Residence 

Age 

Sex 

Age with: Smoking with: 

with 

p 

explained 

Cough 


44f* 

44 

0 

Sex 444 


0*719 

74 8 

Phlegm 

♦ ♦♦ 

44 4* 

4 

4 44 



0 998 

81 1 

Recent wheecr 

4-4-4 

41 

4 

0 

Smoking 44 

Age 4 

0759 

797 

Frequent wheexe 

4-4-4 

0 

0 

0 

Residence 4 4 


0 962 

67 4 

Dyspnoea H 

♦ 44 

4 44g 

4 4 

4 44 

Sex ♦♦ 

Smoking 444 

0910 

77 7 


• • 

The table includes variables and interactions which contributed significantly to the explanation of the variation in symptom prevalence among all 
■clime nonsmokers (NS) and current smokers (Si in Lebanon and Amorna (age 15-64 yrl Logistic modeh always gave a better fti than did additive 
models If * is the proportion of subjects with symptoms, the logistic model users logarithmic transformation of a. that is. In (i/U-,*)).« the sum of 
effects of smoking reside nee. age. in and their interaction Definition of symptoms Cough and phlegm on most days lot at least 3 months per year. 
race ntwhecte. wheeze within past ill months; frequent whecK. wheeze at least a few times each week, dyspnoea!♦, dyspnoea whenhurrying on level 
ground or walking uphill, or worse Significance of variables and!interactions: PwO.OOl; 4*4, 0j00|< P«001; w. 0.0I< P«005. 0. not 

significant Explanation of interactions: Age * set difference between sexes (M> F) increases with age Age " smoking age increase of prevalence 
greater for NS than S. Age x residence: 25-64-yi-old PU residents more wheett than LR and LU: l5-24-yr»olds lower prevalenceregardless of 
tvudtncz Smokingx tet leu efleet of smoking in female* than males. NS females have relatively high prevalence LU residence ■« age effect of 
residence on prevalence increase more pronounced in 25-44-yT-okh than in 15-24- and 45-64^yr-olds LU residence x smoking LU smokers have 
lower prevalence than LR and PU smokers ; LU nonsmokers have higher prevalence than LR and PU nonsmokers. 

# Linear residence variable significant withia NS only 
ILRcPU-LU, P-0.045 
I Linear residence variable significant for NS and S 
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Source: https://www.industrydocuments.ucsf.edu/docs/xnnxOOOO 
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function between groups of subjects These comparisons were 
based on calculation of lung function residuals, that is. the 
differences between observed and predicted values of each 
measurement 

Analysis of variance of lung function rttiduab (Fig 2) among 
LR. PU and LU residents by sex. age and smoking habits 
showed no significant differences for any of the measurements. 
LR, PU and LU nonsmokers had similar residuals, none of 
which differed significantly from zero or from each other. 
Jhaokmg adults, on the other hand, had significamly more 
negative residual* than comparable nonsmokers, regardless of 
residence Inclusion of adults with occupational exposure 
hazards (see legend to Table 1 for definitions) pvc results 
similar to those in the population which exduded these persons. 

Susceptible groups 

Urban air pollution might not affect all residents, but only 
unusually sensitive groups within the urban population. Our 
data suggest chat, if such groups exist; they cannot be readily 
identified on the basis of age (in those aged » 7 yr), ki ; race or 
smoking habits Attempts to identify susceptible subgroups 
from questionnaire data were equally unsuccessful Among 
smokers, the amount smoked seemed to be the main variable, 
affecting both symptom prevalence and lung function (unpub¬ 
lished observations). and there were too few nonsmoking urban 
(LU) residents who reported a history of asthma to allow a 
comparison of the severity of asthma among urban and rural 
residents: Among residents with usual cough and phlegm, lung 
function losses were minimal and not significant either among 
rural (LR) or urban (LU) residents. Thus, although there may be 
amall groups of persons sensitive to factors in the urban 
environment that do not affect most people, we have not been 
able to identify them. 

Tbe ‘urban fictor' 

Studtet in tevertl US citiev'’ h»ve linked eiceu chronic bron- 
chins among smokers and nonsmokers to sulphur oxide and 
paniculate pollution. In contrast, we have found that only lesser 
degrees of certain symptoms, not the composite syndrome of 
chronic bronchitis, may be associated with urban air pollution, 
and that this association only occurs in nonsmoking adults (age 
15-64 yr; Table 3. Fig 1) Among smokers, the influence of 
smoking overrides any differences associated with residence 
However, the differences in symptom prevalences between 
urban and rural nonsmokers are not accompanied by differences 
in lung function. Even flows on MEFV curves (MEF50%; 
MEF25%). which are sensitive indices of airway obstruction' 4 , 
did northffer. Thus, we have no objective evidence for substan¬ 
tia) differences in respiratory health between urban and rural 
residents 

In the absence of King function changes, what meaning should 
be attributed to the higher symptom prevalences among urban 
and previous urban nonsmokers? They might be due to trivia) 
variables such as a different perception of questions by city and 
country people. The greater prevalence of dyspnoea among 
urban (LU) than rural (LR) nonsmoking women might be 
related Ho body weight (on average 4.1 kg more in 25-64-yr-old 
LU women than LR women). However^ the LU-PU-LR 
gradient in prevalence of cough and phlegm among nonsmokers 
might reflea slight differences infespiraiory health For exam¬ 
ple, hypersecretion of bronchial mucus (leading to cough and 
phlegm production) may be more common among urban than 
rural nonsmokers. This disorder need not lead to progressive 
King function Idas 1 *. It may be pan of an adaptive mechanism 
(for example, increased mucus production mayaid tbe clearance 
of pollutants) or it might represent indpiem illness. Sputum 
from people in a polluted urban art a may contain increased 
numbers of phagocytes and white cells 11 ; these micht secrete 
proteolytic enzymes which damage alveolar tissue, or they 
may protect lung tissue against inhaled partides. or both. No 
firm conclusion is possible, but the tack of function loss among 
our older symptomatic, lifetime nonsmoking urbanites suggests 


469 


TaMc 4 Lung function in nonsmoking California and Connecticut 
rrwdenu 


Los Angeles 

San Diego 

Connecticut 




LU 

PU LR 

©i (ugnrT ) 

-J00 

— 150 

-too 

-inn -text 

TSP (isg m“*) 

124 

7* . 

65 

42 42 

No subjects 

90 

135 

73 

41 $6 

Height Ion) 

162 

165 

138 

157 i*m 

rev,,n» 

244 

243 

2 10 

2 08 2 25 

MEFJ0% 

33* 

337 

296 

281 3:00 


Data for white, femak. lifetime nommokcr* aged 45-64 yr Los 
Angekvand San Diego data from Cohen et mi n Data for males arc 
Similar Higher hmg function values in nonsmoking women 

art explained by their height All I function values art dose to those 
predicted lor healthy nonsmoking adult white females 17 

that the increased symptom prevalences are not associated with 
significant long-term dele it nous effects on the lungs Nor does 
our study indicate additive or synergistic effects between air 
pollution and smoking: lung function loss among smokers was 
similarly regardless of!residence: 

Our study cannot distinguish between air pollution kpd other 
urban factors as possible causes of the increased ^mptom 
prevalences among PU and LU nonsmokers Hbwrvei. ini a 
study designed to detect effects of air pollution peaks on daily 
symptoms among women in high- and low-pollUiion areas near 
Rotterdam. Waver 1 * found significant associations, mostly in 
nonsmokers, of pollution peaks with cough, phlegm and 
dyspnoea; but rarely with wheezing The similarity of Wever V 
findings to our own supports the assumption that in Antonia, 
too. air pollution may be the ‘urban factor* responsible for 
increased symptoms in lifetime urban nonsmokers 

Expanding the pollution contrast 

We have examined the effects of greater air pollution contrasts 
than existed between Ansonia and Lebanon in three ways (1 »b> 
considering health effects of high indoor pollutant levels in 
homes, (2) by comparing our findings with those of others, in 
areas with pollutant concentrations higher than those in 
Ansonia. (3) by examining respiratory health data from people 
living in dean rural areas * 

Fig. 1 Per cent prevalence of usual phkgm by set . age. smoking 
and residence (LR, PU and LU explained m Table 2f Predicted 
prevalences.arc those obtained from (he model summarised in 
Table 3. Only significant variables ate shown, for example. 
Smokers were not subdivided according to residence as this vari¬ 
able was only significant among nonsmokers 



n Observed PH Predicted 


Source: https://www.industrydocuments.ucsf.edu/docs/xnnxOOOO 
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(t) Suspended particulates indoors are predominantly small- 
«tted (<l tun diameter) and thus aWe to penetrate into small 
bronchi and alveoli'* Hence, with equal TSP concentrations. 
Indoor air might be more damaging to health tha n outdoor air. in 
which Urge panicles art kept suspended by air currents, 
However, we found no evidence that the high TSP levels (up to 
400 ug m"*) in homes with smokers (ref. 20 and H R Hosein et 
«/.« unpublished observations) were associated with increased 
symptoms or lung function loss among nonsmokers in the same 



fig, 2 Mean residual MEF$0% (instantaneous maximum flow at 
SOX FVC) Residual (rMEFSOX) * observed - predicted value 
None of ihc differences between residential groups (LR. PU. LU, 
are Table 2) are ligniftcam manyofthc S»a groups by sex. age and 
smokmg habits For boys and guls. this was also true when a further 
aubdfvuion was made according to age (7-9 yr. JO-14 yr, 15- 
17 yrK and differences between LR, PU and LU residents were 
examined within each of these age and sea groupings Differences 
between adult smokers and nonsmokers were tigmftcant within 
each residential subgroup (for example. LR smoking compared 
with nonsmoking males or females) For purposes of illustration. 
MEF SOX is shown in It* 1 . The statistical analyses were, however, 
done on residua ls in transformed units. In MEF SOX in children 
and v'mEFSOX io adults. these transformations were required to 
obtain satisfactory prediction equations (ice ref 12 for the equa¬ 
tions and their derivation) The equations with transformed ■nits 
provide residuals which are normally distributed and have equal 
variances independent of age. height andi weight within each 
subgroup by aei and age group Values for te m residuals range 
over 0 037-0 015 mfemales »ndboys.andO niWmSS in adult 
male groups Differences between mean residuals m smoking 
groups may reflect differences in amounts smoked, although 
differences in amounts smoked were not Significant between resi¬ 
dential groups, PU men and women smoked more than LR and LU 
men and women. 

homes. Nor did we ft r>d evidence for loss of lung fund ion among 
children living in homes with parents wljo smoked”. Thus, much 
higher TSP concentrations than those which occurred outdoors 
in Anaemia may still be subthreshold I with respect to health 
effects 

(2) SO, and TSP concentrations have previously been high in 
many urban areas. In the UK. very high pollution levels (up to 
1,160itg m7* SO,) which occurred in 1965 and previous years, 
were dearly associated with exacerbations of bronchitis”. 
However, pollution levels lower than those in the UK m the 
1950s and early 1960s do not seem to ha ve any marked effect on 
health, For example, results similar to oun (a slight excess of 
cough and phlegm) were obtained among men employed ini 
Manhattan m 1962-63 (ref 23)j before current air pollution 
control programmes began; and at • time when SO, and TSP 


were of the order of 500 uf m' 1 and 250 ngm \ respectively 11 . 
At about the same time (1961-62). nonsmoking black and white 
male postal or transit workers in New York Gty >4J5 bad FEV, „ 
values almost identical to those in our urban and rural 
nonsmoken in 1973 when age. race and height ire taken into 
account. According to our equations describing growth of lung 
hi net ion in children”, Caech children (age 10-11 yr) living in a 
town with high SO, (annual mean 150-170 ugm'*)** and TSP 
(annual mean 100-110 ugm" 1 )* concentration* have lung 
function values” very dose to those of I<M 1 -yr-old childre n in 
Ansonia and Lebanon. 

Oxidant pollution has not been dearly linked with increased 
prevalence of chronic bronchitis or its component symptoms, in 
fact, chronic bronchitis seemt to be about as uncommon among 
Lot Angeles nonsmoken** as among our rural (LK + PU) 
nonsmoken of the same age (45*64 yr), that ts. 1.7 and 1.5%, 
respectively. Nonsmoken in Los Angeles, exposed to higher 
oxidant and TSP concentrations, and nonsmoken in Connec¬ 
ticut have similar Ring function when height is taken into 
account CTaWe 4). 

(3) The lack of important contrasts in air pollution and 
respiratory health between Ansonia and Lebanon might be 
explained if Lebanon were a relatively polluted rural area. 
However, we have found no evidence that respiratory health is 
demonstrably better in pristine rural areas. Nonsmokers in s^h 
an area (Chilliwack. British Columbia) had higher prevalences 
of cough and phlegm** than our lifetime urban nonsmokers. 
Residents of Winnsboro; South Carolina (with significantly 
lower SO, and NO, concentrations than those of Lebanon 1 ) had 
symptom prevalences and lung function similar to those of 
Lebanon residents, and a higher prevalence of a history of 
asthma (unpublished observations). Black children and adults in 
a primitive village in Upper Volta, away from cities and with 
minimal automotive traffic' 0 , had FVC and FEV» 0 values 
similar to those we recorded among urban black residents in 
Ansonia and rural black residents in South Carolina 

We conclude from these comparisons between our data and 
those of others that even relatively low levels of sir pollution (as 
in Ansonia) may be associated with a slight excess of tome 
respiratory symptoms in nonsmokers, but that these symptoms 
may only become noticeably worse when SO, and particulates 
reach levels higher than those prevailing in Manhattan in 1962- 
63 Even high concentrations of SO,. TSP and oxidants by 
current US standards are not associated with loss of lung 
function when sex, race, age, height and weight are adequately 
taken into account. 


Implications 

The overall impact of outdoor air pollution on respiratory health 
in Ansonia residents seems to be minimal Even though the 
teveh of air pollution in Ansonia are low by the standards of the 
UK in the 1950s. this is of interest because Connecticut is 
frequently said to have "the worst air pollution in the country 
outside Los Angeles** (ref. 31). However, any effect of air 
pollution in Ansonia h small compared with the effects of 
cigarette smoking and of certain occupational exposure hazards, 
such as occur among cotton textile workers'. Nor have we found 
evidence that outdoor air pollution worse than that in Ansonia 
(for example, in Los Angeles**, New York ,,JO \ Rotterdam 1 * 
or Czechoslovakia**”) produces substantially greater effects on 
healths Our conclusions arc valid for those lung disorders which 
affect vita) capacity and air flow rates; these include asthma, 
bronchitis and emphysema. There may be sensitive subgroups 
within the general population which we have not been able to 
detect, but this remains speculation: 

The extent to which communities want to abate air pollution, 
and the economical burdens which they are willing to accept for 
that purpose, are matters for society to decide. There are many 
reasons, aesthetic as welt as hygiene-related, for reducing urban 
air pollution. Within rather wide margins, however, variations in 
air quality do not seem to have substantial effects on the 
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prevalence and se verify of common diseases which affect airway 
calibre 
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Molecular structure of a double helical DNA 
fragment intercalator complex between deoxy 
CpG and a terpyridine platinum compound 

Andrew H. J. Wang*, Jeremy Nathans*, G. van der Marelt, J. H. van Boomt 
& Alexander Rich* 

* Department of Biology. Massachusetts Institute of Technology. Cambridge. Massachusetts 021139 
t Department of Organic Chemistry, Gorlacus Laboratory. University of Leiden. Leiden. The Netherlands 


The crystal structure of a complex containing deoxy CpG 
and a terpyridine platinum compound (TP//) shows a 
DNA double helical fragment with TPH intercalated 
between two Watson-Crick GC base pairs. The DNA 
unwinding angle is 23 9 and the pucker of the deoxyribose 
rings differ at the 3’ and 5* ends 


Study of the molecular structure of nudeic acid components h 
of considerable interest in developing an understanding of the 
macTomokcutar nucleic adds Single crystal X-ray diffraction 
analysis allows us to determine unambiguously several 
geometrical details concerning these molecules Studies from 
this laboratoryshowed that it was possible to crystallise 
self-complementary nbodinudeosidc phosphates as double 
helical fragments with Watson-Crick hydrogen bonding 
between the bases An interesting application of these studies is 
their extension to double helical fragments which crystallise with 
planar molecules intercalated between their base pairs. Lerman’ 
postulated that certain dasses of planar molecules, many of 
which arc mutagenic or carcinogenic, act by insertion between 
adjacent base pairs in the DNA double helix Several structural 
studies have supported this interpretation Sobell and his 
cotkagucs* ’ described the structure of an RNA double helical 
fragment which contained an intercalator and several different 
structures of this type have now been solved with a variety of 


intercalator* lodged inside double helical ribonucleotide frag- 
ments*" n . These crystallographic studies show that the pucker 
of the ribose ring is modified by the insertion of an intercalator 
between the base pairs. However, a major difference between 
DNA and RNA double helices is the different pucker of the 
sugar ring: It is therefore of interest to ask how intercalation will 
modify the geometry of the DNA backbone especially with 
regard to the pucker of the deoxyribose ring 11 . 

In this article we report the gyttal structure of a oompkx 
containing deoxycyttdylyl-O'.VMteoxyguanosme (deoxy CpG) 
which has crystallised with the intercalator 2'hydroxy- 
eihaneth>olato-2,2'.2'-lcrpyridme-platinum (ill) [TPH]! M *. In 
this structure, deoxy CpG forms an antiparallel double helix in 
which the helix has unwound and the base pairs are unstacked 
with one TPH molecuk intercalated between the base pairs of 
the double helical fragment Another TPH molecuk is stacked 
between double helical fragments in the lattice This structure 
allows us to determine directly both the unwinding angle of the 
DNA doubk helical fragment as well as the pucker of the 
deoxyribose rings. 


Experimental methods 

The dimer deoxy CpG was prepared using the phosphotriester 
method 1 The dimer thus obtained was converted into the 
ammonium gait by passing it twice over a Dowei cation* 
exchange resin in the NH« form The material was freeze dried 
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Shephard, R.J., Collins, R., Silverman, F. "Responses of Exercising 
Subjects to Acute "Passive" Cigarette smoke Exposure" Environmental 
Research 19: 279-291, 1979. 


SUMMARY: Responses to 2 hr of "^passive" cigarette smoke exposure 
have been tested in 23 healthy young men and women who were 
performing intermittent bicycle ergometer work sufficient to 
increase respiratory minute volumes by a factor of 2.5. A simple 
crossover design comparedi dhta with reactions to sham exposures of 
similar duration. Cigarettes were smoked by a standard machine, 
chamber carbon monoxide concentrations were 20 (moderate dose) or 
31 ppm (heavy exposure) . Symptoms were much as in moderate 
exposures without exercise. The main complaints were of odor and 
eye irritation. Cough, nasal discharge or stuffiness, and throat 
irritation were also reported, but wheezing, shortness of breath, 
and tightness in the chest were both uncommon' and unsupported by 
objective evidence of bronchospasm. A small increase of tidal 
volume and respiratory minute volume seemed due to anxiety rather 
than airway irritation. Static lung volumes were unchanged, but 
there were small (3-4%) decreases of FVC, FEV1.Q, Vmax 50%, and 
Vmax25%. The changes of dynamic lung volumes were of the order 
anticipated from the "cigarette equivalent" encountered by the 
passive smoker (< 1/2 cigarette in 2 hr.). 



Source: https://www.industrydocun its.ucsf.edu/docs/xnnxOOOO 
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Responses of Exercising Subjects to Acute “Passive** 
Cigarette Smoke Exposure 

Rov J. ShEHIAXD, R. CoLtINS. AND F. SlLVfcXMAN 

PrfHtrtmrmt **f 'Nnnimr AMt wr «m/ Unmm t*f 7»mmlu. 

mnJ Ikt Gatt Mr%ntn h itntu*tr. Oninrmt 

Received December I. tV7l 

Responses 10 2 hr of *>mive~ cigarette tmobe eipoMirc have been levied ifi 21 heahhy 
young men end women who wtrt performing micrmiucni bicycle erf ometer wort u»rT**ent 
lo mcreave respiratory minute volumei bye factor of 2.5 A simple crossover dtvpn com¬ 
pared dan with reaction* to sham eapowrei of similar duration Cif ire tin were smoked by 
a standard machine chamber carbon monoikle concentrations were 201moderate dosei or 
51 ppm (heavy exposuret. Symptoms were much a* in moderate exposures without exercise. 

The mam complaint* were of odor and eye rotation. Cough. nasal discharge or atarTmess^ 
nnd ihroat rotation were also reported! but wheeling, shortneis of breath, and tightness in 
the chest were both uncommon and unsupportedIhy objective evidence of bronchospavm, A 
small increase of tidal volume and respiratory minute volume seemed due to aniifiy rather 
than airway rotation. Static lung volumes were unchanged, but there were small 
decreases of FVC. FEV lt r f«^ w*. and ^ fr ». The changes of dynamic hmp volumes 
were of the order anticipated Aom the “cigarette eou»**knt“ encountered b> the passivr 
smoker tcSa cigarette in 2 hrf 

INTRODUCTION 

Appreciable atmospheric concentrations of paniculate matter, irritant gases, 
and vapors can develop due to the accumulation of tobacco smoke in poorly 
ventilated buildings (for references, see Sebbem et at.. 1977; Pimm et at.. 1976; 
Shephard et at.. 1976a). The “passive" exposures to cigarette smoke are subject 
lively unpleasant for most nonsmokers plus some continuing and former smokers 
(Johansson and Rouge, 1963; Anderson and Dalhamn, 1973; Ueber-Tschopp et 
at.. 1976; Shephard and LaBatre, 1978), leading to irritation of the eyes and nose 
(Shephard tro/.. 1976b,c) and instability of the tear film (Bast ietat.. 1978)i Some 
authors have also described cardiac and respiratory symptoms (Aronow, 1976; 
Surgeon General, 1972; Pimm et at.. 1977, 1978), an increased incidence of respi¬ 
ratory infections in the children of smoking parents (NormantTaylor and Dtckin- 
son, 1972; Cameron and Robertson, 1973; Colley, 1974; Harlapand Davies, 1974), 
and an increased risk of lung cancer (British Medical Journal, 1978). However, 
other investigators have stressed that the increase of ambient CO concentration in 
a room contaminated by cigarette smoke is quite small (Fischer et at.. 1978), 
particularly if allowance is made for the effect of interfering vapors such as 
ethanol (First and Hinds, 1976) upon the usual CO-measuring instrument (the 
"Ecolyser”). Further, one recent study has failed to confirm the supposed effect 
of parental smoking upon the respira tory health of children (Schilling et at.. 1977). 

Experimental exposures to moderate concentrations of cigarette smoke have 
demonstrated only small changes of pulmonary function; in some instances statis¬ 
tically significant, but of doubtful biological importance (Pimm et aL. 1978)* Since 
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changes of respiratory mechanics are an early acuie response to smoking in 
—-=-both smokers and nonsmokers (K«dt? and Cororoe. 1961; Clarke cm!.. 1970* !).» 
Silva and Hamosh, 1973. Hamosh and Da Silva, lV77j, it was decided to examine 
the pulmonary reactions of the •“passive** smoker under more adverse condition v 
than those previously evaiiMledi The respiratory minute volume during exposure 
was increased by intermitirni moderate exercise, and in a final series of expert 
menu the number of cigarettes burnt in the experimental chamber was aIm» im 
creased. 

METHODS 

Subject* ant! experimental plan. The subjects were 23 heahhy young adi»V 
volunteers, drawm from the University of Toronto Community. Physical ctur.w. 
leristics arc summarized in Table 1. Alt were life-16ng nonsmokers tciparniii* 
consumption nil for the past year, no history of smoking > one cigarette per day» 
None had any history of allergic disease* 

A preliminary visit to the laboratory permitted clinical examination an/ 
familiarization of the subjects with the required test procedures. At compatubit 
times on 2 subsequent days, subjects spent 2 hr in an exposure chamber, altermo 
ing 15*min periods of exercise sufficient to increase respiratory minute volume h. 
a factor of 2.5 with sitting at rest. The chamber was filled with either ambicni a; 
(sham exposure) or cigarette smoke (experimental exposure), concentration 
being as in previous experiments (Pimm et at.. 1978) for the first 13 subject* an 
augmented by some 50* for the second group of 10 volunteers. 

The protocol followed for the 2 exposure days is summarized in Table 2- 
Exposure conditions. Details of the exposure chamber are given in a prcvion 
report (Pimm r/ c/.. 197E). In brief, a standard cigarette smoking machine <vv v 
der and Hofmann, 1967) was operated in a sparsely furnished 14.6 m^chamhei 
popular brand of 85-mm filler-type cigarette (tar and nicotine content IV and 
mg. respectively) was smoked by brisk (2-see) controlled 35-ml draws to a b. 
length of 23 mm. For the first 13 subjects, four cigarettes were burm instsai 
followed by a further cigarette at half-hour intervals. For the second ID subicv 
the initial combustion was increased to six cigarettes, again followed by the bn 
ing of one further cigarette at half-hour intervals. 

The first pattern of combustion yielded a carbon monoxide concemratio* 
20.0 r; 1.6 ppm for the men and 20.1 ^ 2.4 ppm for the women, with panicu. 
levels declining slowly from 4 to 2 mg'in’. With the six cigarettes, air contiinv: 


TABLE 1 

Physical CMAiAnunTici or Stutm iMiav r SD or Daiai 




Ar« lyearst 

Height icml 

W etphi u 

Mates 

«4 - 1 cigarettes. " 

• *1 

r.Tt)7 

177, Or9 9 

9* V r i: 

IS * Jogartnei.* 

• Si 

2J.4 : 4.0 

17: 4 t t o 

ts* r :: 

Females 

(t * 3 cigarettes. h 

• 7| 

24.1 c 4.0 

190 Or 10.9 

51.1 tit 

IS * I ciprenfi.fl 

- Si 

374-j.i 

190 0 = 17 4 

S0i7 s ► 


hr«lk»i 


( SjHlfl I i. 


l%H«rifh Hit* 


lion sjva. 
' Si 1.4' r 4.v 
i.uuv i* » 
VCAiduul \«* 
the 7-mtn : 
icmi. 

fcc*plMl. 
piratorv II 
pneumi»tj.' 
lecirnmv * 
penormed * 
F VC hem* 
l-vec force, 
anj 5(r; <v 
Etrnist 
bicycle try 
bronchovp.: 
from respir, 
•nuteh a 2 
the in itever 
the expenrr 
during rxipi* 

Axitiphitt 
lev no fash 
event that . 
ttr^cc. mui: 

Stutntn a 
era Jmg for 
were assesv 


Source: https://www.industrydocuments.ucsf.edu/docs/xnnx0000 



1 


PASSIVE CIGARETTE SMOKE EXPOSURE 


261 


table 2 

RttOttKfU MM MirfHAMlrl LvKAlftl lll All Ol CK*MtT11 SMOil 

ftt Clumber ie\iv U«( »utun*> b> Sebum tfuufwn trc&iraJ VC. RV. FRC. t.RV. 1LC# 

Ctrboivbemoflobtn S% tcchntuuf 

i JlNinf veMiUmon Til 

Flo*.volume wrw iFVC. F£V„*. VS’«..«v.J 
Reumf ekctrucar4*o(rifn 

Clomhcr KM* Pedal Kcyt'k etfumeitr »i iuod to merra* f, l« 2.5 time* rr^rm*. lt\*l 11- 

mini 7IKIW mm. 101 - IU» mm 
Flo* volume i'urvfv ut 0. 5. 10. >0. SO. VO. I2t) min 
Rcviinf ventilation »t 90.40. SO. V0. 100. 120 mm 
Etercite ventilation at M. M. IM min 
Elf ctfocard«ipram rvery 10 mm. 20- 120 min 

piHKtpovurc iCki* Lunf volume* by Sebum dilution 
Carbok > he mufJobin 
Symptom qurMionnatre 


lion was some 505 greater. CO levels averaging 31.1 ± 4.3 ppm for the men, and 
31.4 r. 4.0 ppm for the women: 

iro/iwirs. Functional residual capacity (FRC)* expiratory reserve (ERV). 
residual volume (RV). and total lung capacity (TLC) were measured by means of 
the 7-min helium rebreathing technique (Collins respiromeier/caiharometer sys¬ 
tem). 

Respiratory' minute volume (V t ). breathing frequency (/*), and maximum ex¬ 
piratory flow-volume curves were obtained using a heated Fleisch (No. 3) 
pneumotachograph and integrator, volume and flow signals being displayed on a 
Tecironix storage oscilloscope. At each test period, the subject was seated, and 
performed three forced vital capacity (FVO maneuvers, the curve with the largest 
FVC being used for analysis. In addition to FVC, measurements were taken of 
I*sec forced expiratory volume (FE V l t ) and the maximum flow at 255 (Iau iia) 
and 505 (V M , ***) of the vital capacity. 

Exercise. Subjects performed standard intermittent exercise on a Von Dobeln 
bicycle ergometer. In order to avoid any complication from exercise-induced 
bronchospasm. the 15-min periods of exercise were displaced as far as possible 
from respiratory function measurements. Work loads were set to yield approxi¬ 
mately a 2.5-fold increase of respiratory minute volume. Taking account afco of 
the intervening 15-min rest periods, the average respiratory minute volume over 
the experiment was approximately 1.75 times the normal resting level. Hein rates 
during exposure were recorded by electrocardiogram (CM* lead. Shephard. 1977). 

Symptoms. At the end of each exposure, subjects were asked to respond in a 
yes-no fashion to the presence of several potential symptoms (Table Sh In the 
event that a symptom was reported, they were then asked to rate its severity 
(trace, minimal, moderate, severe, or very severe). 

Statistical analysis All data were expressed as percentages of the preexposure 
reading for the corresponding day. Differences between test and control days 
were assessed I using standard t tests. 


Source: https://www.industrydocuments.ucsf.edu/docs/xnnxOOOO 
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i RESULTS 

Symptom* 

At both levels of exposure, the main complaints were of odor and eye irritation 
(Tabic 3): Even at the highest dose, only one subject (D.K.I complained of 
wheezing and tightness in the chest: he did not show any unusual impairment of 
flow/volume curves, although at the end of the 2-hr exposure (120. 114 min) his 
resting and exercise l\ were 1437 and 154/.'. respectively, of the corresponding 
control values. 

Awarding points of 0 to 5 according to the severity of the symptoms reported. 12 
subjects (I subject failed to report the symptoms encountered); accumulated a 
total of 12? points M0.3points/subject I at the lower level of exposure, while the 10 
subjects exposed to the higher smoke concentration had a marginally greater score 
of 138 points (13.8 points/subjeci). 

CnrJiompiuitory Performance 

The respiratory minute volume of most subjects was quite high before they 
entered the exposure chamber (Table 4). Nevertheless, values were further in- 
creased by the cigarette smoke but not by the sham exposure. In the 4 •+ 3 
cigarette experiments, the increase of ventilation relative to sham averaged V.67 
during exercise (NS), and was 21.47 during the intervening rest periods I/' > 
0:025). Ih calculating the significance of these trends, data for each individual have 
been avenged over time, and the difference between these averaged responses for 
experimental and sham exposures has been calculated by standard two>uiJfcd i 
statistics. Ih the 6 - 3 cigarette experiments, the effect was no greater (11.17 
during exercise. NS: 12.57 during recovery. NS). 

Any increase of respiratory minute volume was almost entirely attributable to 
an increase of tidal volume. The initial: preexposure respiratory rate was greater 
than normal. Comparing sham and experimental exposures, cigarette smoke was 
associated with an insignificant decrease of/* during exercise (-1.8 and -6.47 at 
the two exposure levels), while during the recovery intervals there was an insig¬ 
nificant increase (3:4 and 3.77 at the two levels). 

The Kean rate was higher before the experimental than before the sham expo¬ 
sures (Table 5; for women in 4 <4- 3 cigarette experiment,/’ <0.01. for men in 61 - 3 
cigarette experiment P < 0.025). However, while actually exposed to the cigarette 
smoke both the increment of hean rate and the absolute heart rate were less than 
in the conesponding sham exposure. 

Stark Lung Volumes 

In both the 4 * 3 and the 4 + 3 cigarette experiments (Table 6t. the preexposure 
static lung volumes did not differ between sham and experimental days. There was 
a slight suggestion that cigarette smoke led to a decrease of expiratory reserve 
volume and functional residual capacity as indicated by helium mixing, but this 
trend was statistically insignificant. 

Dynamic Lang Volumes 

The preexposure dynamic lung volumes (Table 7) did not differ between sham 
and experimental days. In the 4 - 3 cigarette experiments, all results obtained 
during exposure were somewhat depressed on experimental days relative to shim 


Source: https://www.industrydocuments.ucsf.edu/docs/xnnx0000 
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TABLE 4 

Ri iriMilniN Mkhi VoiLfiti ll\l AKD Bit Al*ti%C>RioutMn (f»r 

Exposure per«*Jv 

VjroMc PieopoMire period Bn t f (%) Eierer*’ iM 

4 # 3 Cigarctic ei pen mem In ■ III* 
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:>► 3 

/. 
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20.5 z : SJ breaths ■ wb**| 

96,2 
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(E< 
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1*2 i« 


* Mr»n s SD of duth for Ui prenpctuTC period m stum expevurt $ (absolute i«lwr*. I * 
BTPS and bte«itit min' 'i. <bi preexposutr in cxpenmemal exposure E (retcrmare of %tum rtmv 
wit penodi. and ic) sham and experimental exposures (percentage of corresponding piccvp*- 
period!. 

*• Bntin( d»i- for JO. 40 .60.90. 100.120 mm of exposure averaged. Exercise dau lor 54.64 \U 
©(exposure averaged. Individual datt with SD available on request. 

* Complete data not available fot remaining subjects. 

* Increase over sham exposure F < 0.025. 


davs. with b 5.65rdecrease of FVG (0.2 > P > 0.1); a 3.3£ decrease of FEY* 
< 0.05). ft 4.25 decrease of f'„* m» (0.1 > P> 0.051. and a 4.RCJ decrease of V 
25W (0.2 >P> 0.1). There was little evidence of adaptation to the cigarette an 
over the 2*hi exposure—indeed, the final results showed a slightly greater I; 
tional loss than those observed in the first few minutes of the experiment. 

In the 6 + 3 cigarette experiments, the FVC again lepded to be depre 
(average change 3.2S, NS), as was the V.,, »w (average change S O'#, 1 
Changes in the and FEV,, were variable and sutistically insipnific 

DISCUSSION 

Severity of Dos age 

The levels of passive cipareuc smoke exposure selected for this investig: 
were not the highest reported values for contaminated rooms and vehicles: * 
authors have encountered CO concentrations of 60*156 ppm (\kahL 1 
Harmsen and Effenberper, 1957; Srch. 1967: Hoepp, 1972; Harke. 1‘ 


Source: https://www.industrydocuments.ucsf.edu/docs/xnnx0000 


«Si 

lilt 


IS* 
ll I 

- •Mis 

•%h«tn *r 

•Best 

lillmir 

* t on- 
- lru*i» 

* Ihcu 


Ntven 
Ihc prn 
modcr. 
such a- 

Symp: 

Coir 
vnents < 
the pin 
Sheph. 
than u: 
jects h 
expost 
hair of 

dtschjr 
sponsc 
rariiv « 
on the 
incre** 

An i 
inerca* 
satura: 
talion 


2023380355 



PASSIVt CIGARETTE SMOKE EXPOSURE 


285 


TABLES 
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Nevertheless, they seem realistic in the context of air quality criteria, representing 
the greatest likely hazard that would be encounteredl by a person undertaking 
moderate physical work in a smoke-contaminated andi poorly ventilated room 
such as a tavern fStbben a at.. 1977). 

Symptoms Reported 

Complaints arise in aircraft, trains, and buses when cigarette-induced incre¬ 
ments of carbon monoxide concentration reach about a fifth of the values used in 
the present experiments (Sebben ri aL. 1977i Shephard and LaBarre, 1978; 
Shephard et at.. 1978a). Furthermore, the complainants are usually sitting, rather 
than undertaking intermittent exercise. It is thus hardly surprising that our sub¬ 
jects had some complaints. What is more interesting is that as in more moderate 
exposures, comments often remained confined to odor and eye irritation. About a 
half of the subjects noticed some coughing, and there were also reports of nasal 
discharge or stuffiness and throat irritation. However, only one subject had re¬ 
sponses indicative of bronchospasm (wheezing and shortness of breath); The 
rarity of a subjectively detectable increase of airway resistance may be explained 
on the basis that subjects undenaking light work fail to detect Jtss than a fourfold 
increase of airway resistance fMcKetrowr/«/., 1958)^ 

An increase in the initial combustion of cigarettes did not lead to any great 
increase in the number or severity of reported symptoms. Possibly, there was a 
saturation or adaptation of the receptors concerned. Cenainly. conjunctival irri¬ 
tation was most marked on first entering the exposure chamber, and became less 
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as the experiment continued. The corneal pain receptors normally show a slow 
rate qf adaptation, but it may be that the smoke became less irritant because it 
stimulated an increased lachrymal secretion (Shephard cl til.. 1978c). 

There is also a possibility that some or all of the other symptoms were, 
■'suppesied'' by the odor of cigarette smoke. In particular, it is surprising that the 
subject report ing wheezing and shortness of breath during exposure showed no 
significant decrement of objective measures of lung function. While this person 
may have had an unusual sensitivity to cigarette smoke, his symptoms could also 
have developed through a process of selffsuggestion. There is thus scope fora 
definitive experiment relating objective measures of hypnotic susceptibility to the 
reported symptoms and physiological responses of the passive smoker. 

Hyperieniiliition 

At first inspection, the increase of respiratory minute volume during cigarette 
smoke exposure might seem to be objective evidence of airway irritation by the 
smoke panicles. However, further examination of the data shows that this is an 
unlikely explanation, since the increment of »\ was attributable entirely to an 
increase of. Vt. Stimulation of tracheal initarfl receptors should curtail inspiraiory 
drive, with a decrease of tidal volume and a compensat ory increase of respiratory 
rate. We have described this pattern of response during inhalation of an irritant 
gas such as ozone (Folinsbee ei al.. 1973). The increase of tidal volume could 
conceivably be attributed to a greater peripheral drive (for example, an action of 
absorbed nicotine upon the carotid chemoreceptors). However, the pretxposure 
hyperventilation, the decreasing discrepancy between sham and experimental 
days as the exposure continued and the absence of a dose'response relationship all 
support an alternative hypothesis (a central facilitation of inspiratory drive by 
anxiety). A similar explanation would cover the slight tachycardia previously 
described in female subjects during exposure (Pimm rr al.. 1976). and seen here 
before subjects entered the exposure chamber. 

Static and Dynamic Lung Volumes 

Static lung volumes show no consistent reaction to cigarette smoke exposure. 
However, the 4 + 3 cigarette experiments suggest a small decrement of dynamic 
lung volumes consistent with a small and practically unimportant decrease of 
airway conductance, while the 6 + 3 cigarette exposures inducesixtisiicallv insig¬ 
nificant trends in the same direction. 

Since dynamic airflow measurements depend upon the cooperation of the indi¬ 
vidual, it could be argued that there was some voluntary limitation of forced: 
expiratory efforts in the smoke-filled room. Nevertheless, there are several point¬ 
er to a true pharmacological response: 

fa) The male subjects ip^ur previous resting exposures also showed a small 
decrease of:andTaai ttr. (Pimm et a!.. 1978). 

<b) The variance of the dynamic airflow measurements was comparable inex- 
pcrimental and sham exposures. 

(C) The extent of flow impairment was consistent with previous observations 
made dining active smoking. 

Although Nadeland Comroe (1961) reported a 3 Kt decrease of airway conduc¬ 
tance in response to the smoking of a tingle cigarette, most authors have found 
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i'wmi.m* lo decrease by 1* or less (Clarke a ei/.. 1970. Da Silva and Humnxh. 
)973:Zusk-inrr tiL. 1974; Hamosh and Da Silva, 1977 l The limiird change in V**. 
***, has been attributed to (i) a reversal of spasm by iht deep inspiration ih.it 
precedes a V’*^ measurement and Oil the peripheral nature of the aim ay 
spasm induced by cigarette smoke (Hamosh and Da Silva. 1977). The body 
plethysmopraph used by Kadel and Comroe (1961) might also be thought a mea¬ 
sure of large rather than small airway spasm. However, their data were presented 
as specific conductances (conductaneetooial thoracic gas volume) and pcnpher.it 
spasm could have influenced the results through a change of mean alveolar vol¬ 
ume. 

There are many problems in calculating the "cigarette equivalent" fora "pa*- 
five'* smoker (Pimm n <//.. 1978): Nevertheless it is unlikely that our MihuvK 
inhaled more than the equivalent of half a cigarette during their 2 hr in the e\p»* 
sure chamber. Thus, the maximum anticipated change, from previous studies tr¬ 
active smokers, would be a 3-4£ decrease of IV Further, in view of the onset »*• 
an anxiety hyperventilation, a could K 

reversed by sympathetic nerve discharge and/or secretion of catecholamine*, lb 
observed response thus reaches at least the expected level. 

/mpluatmnx for Air {fmilin Crifrrirt 

The present experiments provide only meager evidence of respiratory r. 
sponses to passive cigarette smoke exposure, despite the combination of big 
✓imoke concentrations and iniermiiieni exercise. We would thus conclude licit t» 
maintosisfor^^^ h not the passing of * threshold . 

respimory* Mcl disturbawes, but rather: 
tal subjective tolerance (odor and eye irritation, Shephard ei ah . 1978a.ci. 

<b| possible impairment of fine visidf? (Shephard « */.. 1978b). 

(cl possible chronic health consequences of nitrosamine exposurc^Brir 
nemann. 1978). 

(d) possible lowering of angina threshold in patients with ischemic bean di*& 
(Aronow . 1978). and 

ft) possible sensitivity of the airways to tobacco smoke in patient*#®* 
hyperreactive brondiuFiinm a ah. 1977). 
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ABSTRACT. We evaluated the effect of long-term passive smoking 
(involuntary inhalation of tobacco smoke by nonsmokers) and long¬ 
term voluntary smoking on specific indexes of pulmonary function 
in 2100 middle-aged subjects. Regardless of sex, nonsmokers 
chronically exposed to tobacco smoke had a lower forced mid- 
expiratory flow rate (FEF 25 to 75 per cent) and forced end- 
expiratory flow rate (FEF 75 to 85 per cent) than nonsmokers not 
exposed (P<0.005). In addition, values in passive smokers, were 
not significantly different from those in light smokers and smokers 
who did not inhale (P<0.005). When we looked! at the extent to 
which smoke exposure is related to graded abnormality, we found 
that nonsmokers in smoke-free working environments have the highest 
scores on spirometric tests; passive smokers, smokers who do not 
inhale, and light smokers score similarly and significantly lower; 
and heavy smokers score the lowest (P<0.005). We conclude that 
chronic exposure to tobacco smoke in the work environment is 
deleterious to the nonsmoker and significantly reduces small 1 -airways 
function. 
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SMALL-AIRWAYS DYSFUNCTION IN NONSMOKERS 
CHRONICALLY EXPOSED TO TOBACCO SMOKE 

James R. White, PhiD, and Herman F. Frocr, MlD. 


Abstract Ws tvgluittd tbt affsct of long-term 
passive smoking (involuntary Inhalation of tobacco 
smoke by nonsmokers) and long-term voluntary 
smoking on specific indexes of pulmonary function 
in 2100 middle-aged subjects. Regardless of sex, 
nonsmokers chronically exposed to tobacco smoke 
tied a lower forced mid-expiratory flow rata (FEF 25 
to 75 par cent) and forced end-expiratory Row fate 
(FEF 75 to 85 per cent) plan nonsmokers not'ix- 
posed (P <0.005). In addition, values in passive uftok- 
ers were not significantly different from thoir^n 
light smokers and smokers who did not inhale 

I T is generally believed that infrequent and ihort- 
term exposure to pollutants in tobacco, such as 
carbon monoxide nicotine, bemo(a)pyrene, and ox¬ 
ides of nitrogen, will not permanently alter pulmo¬ 
nary function in healthy adult nonsmokers. We tested 
two hypotheses: that nonsmokers chronically ex* 
posed at work to the pollutants in tobacco will score 
lower on tests of smalNairways function than non- 
smokers not chronically exposed to tobacco smoke; 
and that exposure to tobacco smoke will cause a 
graded abnormality in small-airways function in re- 
iition to the extent of smoke exposure. 


Methods 

8u blasts 

To examine these hypotheses we used the scores on tests of mean 
forc e d mid-expiratory flow (FEF 25 to 75 percent) and mean forced 
end-expiratory'flow (FEF 75 to 8 5 per cent); these tests have proved 
effective in delecting smalt-airways disease in its early stages.* 4 
Forced vital capacity and forced expiratory volume in one second 
(FEV,) were also studied. 

Data were collected on 5210 cigarette smokers and nonsmoken 
w hp had been physjofogically evaluated during a "Physical Fitness 
Profile*’ course sponsored by the Department of Physical Educa- 
boa. University of California, San Diego, between 1969 and 1979. 
Most of the subjects resided in San Diego, an area low in air pollu¬ 
tion. Occupation and locations of work and residence according 
to zip codes were analysed. There were no statistically significant 
differences between the groups in types of occupation or in working 
or living locations. Eighty-three per cent of the working subjects 
beld professional, managerial, or technical positions, and the re¬ 
mainder were blue-colfor workers Personal habits, environmental 
pollution, and smoking habits were assessed from an extensive, self- 
administered questionnaire completed on two separate occasions. 
The reliability coefficients for the test and retest are greater than 
r - 0.96. Each subject*!age, height, and wtight were recorded, and 
they were categorized according to sex, exposure to tobacco smoke, 
and smoking habits. 

£ 

V 

Fro® the Department of Physical Education, Ushtnity of California, 
Saa Diego (Mdrm rephot inquests to Dr. Whit* at the Department of Phys¬ 
ical Education, C-017, Ukiversity of California^ La Ma, CA 93037), 

Pnscatad in pan at the Aaawat Matting of the Amchcaa College of 
Sporu Modkiae. Honolulu, Hawaii, May 197*. 


#<0.005f’Wh*n vre leoka^cit th« extent to whj$h 
•mokt txpotur* to- related to. grafted abnormality 
Wa faund ttiat'nonamokara toi«mofc*-fre* wortdpg 
ffwiranmante bava tba Mglrestacores on tha apfro- 
Stotrie aatts; pasaiva amokarpk amokar* who do 
not" tonatejjandttght vnokkn^msi^mr^mry and 
•ipnificantfyikwrer; and haavy smofcaircore tfre tow* 
•U (P<0.005). Wa eoneiud* that chronic aapoaura to 
tobacco amoka in tot worto anv l ronmant“li?dttote- 
ftoua to tha nonsmokar and significantly reduces 
amail-airways function. (N Engl J Mad. 1B80; 902: 
720-3.) 


From the origins] 5210 esndidstes, 2206 were disquslified be¬ 
cause they indicated on the questionnaire that they had a history of 
pulmonary or cardiac disease, persistent cough, recent asthma, res¬ 
piratory iUneti, or bronchial disturbances; that they had had Occu¬ 
pational exposure to dust or other toxic fumes; that they had lived 
in a smoggy or industrial area; or that they had been employed in 
areas associated with industrial pollution The 3002 remaining can¬ 
didates were assigned to one of six groups according to their ex¬ 
posure to tobacco smoke (Table 1). From each group 200 men and 
200 women were then randomly selected and assigned to the com¬ 
parison groups However, only 50 male and female subjects were 
available for the noninhaling smoking group (3), and so the total 
number of subjects reported on is 2100. 

A singlt technician administered suc^essrv? forred-vital-caparity 
maneuvers until reproducible curves were obtained on each subject 
with um of the Donti Pulmonary Performs net Analyzer (PA70). 
The fast vital-capacity spirogram achieving the greatest volume was 
used to calculate the forced vital capacity (FVC), the forced expira¬ 
tory flow for one second (FEV,). the forced mid-expiratory flow 
(FEF 25 to 75 per cent), and the forced end-expiratory flow (FEF 75 
so 15 per cent) (Table I). 

Comparisons were made between the scores achieved by six 
groups of subjects matched for age and sex. Croup 1 comprised 
nonsmoken who had neither lived in a bouse where tobacco smok¬ 
ing was permitted nor been employed in an enclosed working area 
that permitted smoking or routinely contained tobacco smoke. 
Group 2 comprised passive smokers, that is. nonsmoken who lived 
te a bouse where tobacco smoking was not permitted but had been 
employed for 20 yean or more in an enclosed working area that per¬ 
mitted smoking and routinely contained tobacco smoke. Group J 
contained pipe, cigar, or cigarette smokers who did not inhale; 
Group 4, light smokers wh© had inhaled one to 10 cigarettes per day 
for 20 years or more; Group Sg moderate smoken who had inhaled 
It to 59 agamies per day for 20 yean or more, and Group 6, heavy 
smokers who had inhaled more than 40 cigarettes per day for 20 
years or more. Presumably, the subjects te these last four groups a& 
worked te environments where smoking was permitted, since they 
themselves smoked at work. 

To test the hypothesis that there was no difference between the 
pulmonary scores te each group, we used a statistical package 
called "SPS5H Release 6 jQ 2," which gave tas a one-way analysis of 
variance. When the analysis of variance revealed » significant dif¬ 
ference, the hypothesis was rejected. We then used the Student- 
Newman-Kruh multiple-comparison test to determine subgroups. 4 

Carbon Monoxide Levels In Working Environment 

On the questionnaire the subjects who did not vnoke indicated 
whether smoking was permitted in thekjgprking area and whether 
the air generally contained tobacco smoke To obtain a more objec¬ 
tive measure of true concentrations of smoke in the working areas, 
we placed a portable carbon monoxide analyzer (Ecdyzcr, Ener- 
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TabW 1..Vital CaptcitiM and Expiratory Flow Rata (Moan aS.D.) In Mala and Famala Smokara and Nonamokars. 
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|etia Science, Elmsdorf, N. Y.) on top of the desk or in the working 
ores of 40 randomly selected nommokers who hod indicated that 
they worked in an environment without smoke and 40 similarly 
selected notumokers :who had indicated that the air in their work¬ 
ing area contained smoke from co-workers Carbon monoxide, a 
component of tobacco smoke, is an accurate tobacco-smoke 
tracer,*’ and its concentration is directly proportional to that of 
tobacco smoke.*- 9 The mean carbon monoxide concentrations in 
areas where smoking occurred were compared with simitar mea¬ 
surements taken in areas where smoking was not permitted (Table 
2). During the day, particularly at 11:20 a.m. and liO pm, the 
differences in the mean values betwee n environments with and 
without smoking were significantly different. Only at 7:00 *:m. and 
700 p.m., before and after working hours, were carbon monoxide 
concentrations the same. In the environments where there was 
smoking, the mean concentration at peak values almost doubled, 
from 6.4 to 111.6 parts per million, whereas in the environments 
where there was no smoking, the increase was from 6.3 to 8.2 parts 
per million. The peak concentration of carbon monoxide was sig¬ 
nificantly greater in the environments where smoking occurred. The 
carbon monoxide analyser was calibrated in the laboratory and 
feund to have ±2 per cent reproducibility and ±2 per cem accu¬ 
racy at levels between 0 and 50 parts per million. 

Of the 80 working areas tested lor carbon monoxide concentra¬ 
tions, 76 were air-conditioned. No attempt was made to determine 
the direction of the circulation of refrigerated air or the exact air ex* 
change. Building codes require a minimum of five to six complete 
air exchanges per hour. The fixe of the rooms and the number of co- 
workers in the washing areas were computed. In t er ms of these two 
factors, there was no significant difference between the working 
areas where smoking was permitted and where it was not permit¬ 
ted. In the areas without smoking, ventilation was sufficient to 
maintain peak carbon monoxide concentrations below 9 parts per 
million, which Holbrook' defines as the upper tunii for carbon 
monoxide in areas with adequate vcnriUtfoa 19 However, vrntda- 
-lion in our study was not capabk of adequately extracting polluted 
air as measured by carbon monoxide levels in areas where smoking 
was allowed (Table 2). 


Results 

The mean values ± the standard deviation for the 
FVC, FEV„ FEF 25 to 75 per cent, and FEF 75 to 85 
per cent in the six groups studied are shown in Table 
t. There were no statistical differences in the ages and 
heights within the various groups. 

Compared with nonsmokers who worked in envi¬ 
ronments where there was no smoking, both the men 
and the women in the other five groups had signifi¬ 
cantly lower values for FEF 25 to 75 per cent and FEF 
75 to 85 per cent. These lower levels were observed in 
both absolute values and per cent predicted values 
calculated according to the formulas of Morris. 11 The 
FVC and FEV, were not as sensitive, and values were 
lower only in the female heavier smokers of Groups 5 
and 6 and in the male heavier smokers of Groups 4, 5, 


Table 2. Carbon Monoxide Concentrations (parts per 
million) Measured during the Workday. 
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and 6. The passive smokers not only scored signifi¬ 
cantly lower than their naftmoking counterparts but 
ilso fell into the same state of impaired performance 
as the noninhalers and light smokers. Again, this was 
true for both men and women. 

Table 1-shows the prediaed values for the average 
man and woman according to height and weight. 
There is no statistical difference between these pre* 
dieted values and the values in nonsmokers. How* 
ever, as the degree of smoking exposure increased in 
both men and women, the performance of FEF 25 to 
75 per cent and FEF 75 to 85 per cent decreased, as 
shown by the stepwise reduction in scores for moder¬ 
ate and heavy smokers (Table 1), 

As shown in Table 3, differences in pulmonary per¬ 
formance between groups were analyzed by statist!* 
cal analyses of variance according to the Student- 
Newman-Keuls muhiple*range test at a level of 


Tabia 3. Pulmonary Function in Subjects Chronically 
Exposed to Tobacco Smoke * 
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0.005.* The subgrouping indicates that both male and 
female nonsmokers who live and work in a smoke-free 
environment score the highest of all the subgroups, 
and that passive smokers, smokers who do not inhale, 
and light smokers are not significantly different from 
one another. The analysis also shows that both mod¬ 
erate and heavy smokers are, in general, not signifi¬ 
cantly different: that is, they share about the same 
degree of dysfunction. It is impressive that in all pul¬ 
monary function tests, the moderate and heavy 
smokers'scored significantly worse than all 1 other 
groups, and that in tests that best reflect smalt- 
airways function (FEF 25 to 75 per cent and FEF 75 
to 65 per cent), the nonsmokers scored significantly 
better than all other groups. 


Discussion 

We used several methods to minimize the standard: 
error of the difference and eliminate sampling biases 
in this study. First of all, measurements were made in 
a large number of subjects (a total of 2100), and they 
were divided into six specific groups according to their 
responses to a questionnaire on smoking history. Can¬ 
didates with health, environmental, or occupational 
conditions that could influence pulmonary function 
adversely were disqualified from the study. Further* 
more, comparisons among the groups of occupations 
and working and living locations showed that they 
were not significantly different, thus minimizing the 
sampling error. When the sites for measurement of 
carbon monoxide were selected, bias was reduced be¬ 
cause 20 male and 20 female nonsmokers and 20 male 
and 20 female passive smokers were randomly 
selected from the 200 subjects in each group. Finally,, 
most studies on smoking have a correlational design; 
this approach may weaken many of the conclusions 
because tobacco smoking is a matter of choice and is 
done for a variety of personal! reasons, which may 
cause both the smoking and the pulmonary dysfunc¬ 
tion. In our study, neither the nonsmokers nor the 
passive smokers chose to smoke; therefore, the pul¬ 
monary dysfunction found in passive smokers cannot 
be attributed to the “reasons’* that may be related to 
the dysfunction in smokers. Comparison between the 
nonsmokers and the passive smokers is thus truly ex¬ 
perimental. 

Although there was no statistical difference be¬ 
tween the prediaed values in Table 1 and values in 
the nonsmokers, it must be remembered that predict¬ 
ed values were based on the combination of data ob¬ 
tained from nonsmokers and passive smokers. When 
data on the nonsmoker and the passive smoker are 
arithmetically averaged, the value approximates that 
found in existing prediaed norms. We believe that in 
choosing subjects for establishing “normal prediaed 
values,” one should take into account the degree erf 
cigarette pollution in which the subjeas live and 
work. 

Ambient carbon monoxide may have deleterious ef¬ 
fects on bodily functions other than those of the lung. 
Studies by Bridge and Com 9 and by Hexter and Gold* 
smith 13 have indicated that concentrations of carbon 
monoxide as low as 6 parts per million can increase 
the incidence of symptomatic or overt ischemic heart 
disease. It has also been shown that elevated carbon 
monoxide concentrations can increase the incidence of 
early angina in patients with atherosclerotic heart dis¬ 
ease. Ilw High carbon monoxide concentrations also 
lead to alterations in psychomotor performance in 
healthy subjects.” We chose to look at long-range 
changes in the function of small airways in the lungs 
of nonsmokers chronically exposed to low levels of to¬ 
bacco smoke as measured by ca rbqn m onoxide levels. 
Carbon monoxide was used as an index of exposure to 


Source: https://www.industrydocuments.ucsf.edu/docs/xnnx0000 
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tobacco smoke and was not intended to be identified 
as the specific inciting agent. 

The traditional spirometric tests of FVC and FEV, 
depend mostly on the total airway resistance and elas¬ 
tic recoil of the lung and are often normal in the pres¬ 
ence of extensive small-airways disease. 11 In contrast, 
the mid-expiratory and maximal end-expiratory flow 
rates reflect expiratory flow in the presence of lower 
lung volumes during a period when airway segments 
may be in the process of closing.' 7 - 1 * Other studies 
have indicated a high frequency of small-airways dis^ 
ease in relatively asymptomatic dgamte smokers. 1 * In 
one study, 72 per cent of the subjects had significant¬ 
ly decreased maximal mid-expiratory flow rates. 1 
Morris 1 '* has shown that measurements of forced ex¬ 
piratory flow rate are simple and accurate predictors 
of changes in small airways. It is generally agreed that 
in the presence of normal FVC and FEV„ reduced 
forced mid-expiratory and end-expiratory flow rates 
are commensurate with small-airways disease. 1 * 11 ** 
Our results agree with those of Macklem and Mead 1 * 
and of Morris, 1 * 11 ** in that neither FVC nor FEV, was 
significantly different in passive smokers and non- 
smokers, but that both FEF 25 to 75 per cent and FEF 
75 to 85 per cent were significantly fower in passive 
smokers than in nonsmokers. 

In considering the relation of graded abnormality to 
the extent of smoke exposure, k b interesting to note 
&at the nonsmolters in our study scored well above all 
Other groups in the tests in Tables 1 and 3. However, 
there was no significant difference in the scores of the 
passmsoMikers, the smokers who did not inhale, and 
the fight smokers. Thisfinding suggests that if long* 
tern small-airways dysfunction ^occurring, the non- 
s&oken who work in a groolcy environment hare 
about the game risk of impainnem as do smokers who 
do not inhak and smokers who inhale between one 
awl 10 cigarettes per day. Niewoehner et aL 11 showed 
that further increases in exposure to cigarette smoke 
cause a progression from small-airways involvement 
to extensive bronchia] and alveolar disease: the 
greater the exposure, the greater the involvement. 

There is supporting evidence of the effects of pas¬ 
sive smoking on tmaO^airways function and the de¬ 
velopment of a graded abnormality according to ex¬ 
tent of exposure to smoke. A recent study by Tager et 
ad.* has shown that children living in households 
where parents smoked tobacco had lower mid- 
expiratory flow rates (FEF 25 to 75 per cent) than 
children who lived in households where smoking did 
not occur. In addition, FEF 25 to 75 per cent in chil¬ 
dren who had never smoked declined as a function of 
the number of parents who smoked in the household. 
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The greater the exposure, the lower the pulmonary- 
function score. 

Although many nonsmokers believe that exposure 
•^tobacco smoke Is irritating and generally ob- 
W & bo s, mar s tudie s arid Tager 1 * show the adverse ef- 
of passive smoking on the func- 

i of both adiihs and children. Win these data now 
health officials and the medical profession 
consider potential for small-airways dysfunc- 
in nonsmokers chronically exposed to tobacco 
smoked 

We art indebted to Stanton A Glxnu, Ph.D., and Howard F 
Hunt, Pb.D., for statistical collaboration, and to Mr*. Joan 
Cochrane for manuscript preparation and editing. 
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this place from the Inside, in the way 
a»at those of us who serve here do. 

> T’.ie press and media people pact the 
gallery upstairs during a debate on a 
pay raise, but they rarely write or 
apeak about the personal ramifications 
of the job here: This is not to com* 
plain. Every Member here feels that it 
is a supreme honor to aerve as a 
Member. 

But It Is Important that the public 
know more about what kind* of people 
serve here, how hard they work, the 
personal toll that is taken on Individ* 
uals and families. 

I have seen grown men here cry 
when their marriages were destroyed. 
J have seen grown men depressed 
about missing events that were lxnpo 
tant to their children. 

In sports they have a term caUe- 
•‘plaring hurt.** when players partici¬ 
pate even when injured. Well, 2 have 
seen Members of the House “play 
hurt/* Members who were 01 and 
dragged themselves to the airport to 
keep an Important commitment back 
home. 

I have seen Members with serious ID- 
ness or disease struggle to do a good 
jbb; to make roilcall votes and commit¬ 
tee meetings. 

The picture of the Congress present¬ 
ed to the public via the Abseam scan¬ 
dal was not a fair one. This is not a 
place where you can reach in and pick 
any seven Members and expect that 
they will accept money to a brown 
paper bag. It is not that kind of place 
and it is an insult to all who have 
served weD here that such a picture of 
the Congress be presented. 

Scandal fc what sells newspapers and 
soap on the evening news. Pay raises 
and debates over them in this body are 
in the same category- But these things 
do not begin to tell the story of what 
happens here on a day-to-day basis. 

What happens here on a day-to-day 
bads Is a struggle to get things done, 
to do the right thing for our districts, 
for the Nation and the world. What 
gets In the way of that is familiar to 
all of us. 

The hectic schedule Is a problem. 
The lack of predictability to the sched¬ 
uling. The tug and pull of various 
people and I interests wanting our at¬ 
tention. The seemingly constant atten¬ 
tion to getting reelected. The accom¬ 
panying preoccupation with raising 
money. And: of course, the Impact 
that such a preoccupation has on poli¬ 
cymaking. 

There must be a movement devel¬ 
oped to deal with these problems. I be¬ 
lieve we should move to a 4-year term 
with a limit of three terms In the 
House and two 2-year terms to the 
Senate. I believe we should move to a 
2-year budget and plug in a require¬ 
ment that the Congress do meaningful 
oversight for I or 4 straight months 
each year. 

Most importantly, we need campaign 
reform—a limit on PAC's. public fi¬ 
nancing, free access to media* and 
many other important changes. The 


political system Is being contaminated 
by money and we must do something 
aboutiL 

Such dramatic changes must take 
place with pressure from the outside 
and I intend to do my share as a pri¬ 
vate citizen to that regard. 

Being a private citizen again will not 
be altogether unhealthy. Getting out 
of politics for a time will give me an 
Important perspective. 

But there will never be anything to 
take the place of the warm friendships 
I have developed here. I have not had 
the chance to thank each of my col¬ 
leagues and staff for their kindness. I 
hope this statement will at least par¬ 
tial* -erve that purpose.# 


WHITE-FROEB STUDY 

DISCREDITE D BY SCIENTISTS 

HON* L hTfOUNTAIN 

or vom casouwa 

iw tkx house or a pausnoA Tmts 
Thursday. December 28, 1982 
• Mr. FOUNTAIN. Mr. Speaker, after 
>0 yean of service to the people of the 
Second District of North Carolina. I 
am about to retire from the UA. 
House of Representatives. Before leav¬ 
ing I would like to submit, for the 
Recoup, an item dealing with an Issue 
with which I and many others have 
long been interested, namely, the al¬ 
leged effect of smoking on the health 
of the nonsmoker., 

Mr Speaker, let me briefly place the 
Issue into iU proper context. In 1278, 
the Subcommittee on Tobacco of the 
House Committee on Agriculture 
beard testimony from a vast array of 
eminent scientists and physicians on 
the issue of the effect of tobacco 
smoke on nonsmoker*. Those individ¬ 
uals who testified generally agreed 
that do conclusive scientific evidence 
exists to support the claim that smok¬ 
ing affects the health of nonsmokera 
to 1980, however, an article appeared 
to the New England Journal of Medi¬ 
cine by Dra White and Feoeb entitled 
“Small Airways Dysfunction in Non- 
smokers Chronrially Exposed to To¬ 
bacco Smoke,** to which the authors 
concluded that smoking to the work¬ 
place adversely affects the lung func¬ 
tion of nonsxnokers. This conclusion 
appeared to conflict with the testimo¬ 
ny presented to the Subcommittee on 
Tobacco. 

Since its publication, the White- 
Froeb study has been used to support 
both regulatory and legislative activi¬ 
ties to the United States. For example, 
the study was referredto In testimony 
before the Ctvl] Aeronautics Board 
during its recent consideration of rules 
regarding smoking aboard commercial 
aircraft. The National Research Coun¬ 
cil report entitled “Indoor Pollutants** 
which was issued to 1981 under an 
EPA contract also relies on the study. 
Finally, the White-Proeb study has re¬ 
ceived widespread attention In both 
State and local legislative and policy- 
making bodies. 


The White-Froeb study continues to 
play an Important role to legislative 
considerations, despite the fact that 
the study Itself has been heavily criti¬ 
cised by scientists and health practi¬ 
tioners Most recently, at the 1982 
Jatnt meeting of the American Lung 
AjsodatiooTAmerlcan Thoracic Soci¬ 
ety, Dr. Michael D. Lebowitx. profes¬ 
sor of Internal medicine, college of 
tx*dictoe. University of Arizona and 
special consultant to the Subeommlt 
tee on Tobacco, presented reasons 
why, to his own words, “the results of 
this study cannot be used to demon¬ 
strate an effect of passive smoking on 
forced expiratory flows to adults ex 
posed to the workplace.** Dr. Lebowitx. 
a noted specialist to epidemiology and 
respiratory diseases, said that the 
basic problem with the Whfle-Froeb 
study Is that It Is “improperly de 
sipped" and thst “there are problems 
with the whole data set and with the 
conclusion." Dr. Lebowitx also ex¬ 
pressed concern that the significance 
of the White-Froeb data appeared to 
depend upon their unexplained omis¬ 
sion of data from 8.000 subjects origi¬ 
nally Included in the study. 

Mr. Speaker. Dr. Lebowiu wrote a 
letter, dated July 10, 1981, to our col¬ 
league. Congressman Cbarlxs Rose. 
Chairman of the Tobacco and 1 Peanuts 
Subcommittee of the Bouse Agricul¬ 
ture Committee, as a result of a per 
tonal interview which Chairman Rose 
and Dr. Lebowitx had with Dr. White. 
With the personal i consent of Chair 
man Rose. I am inserting herewith Dr. 
Lebowitx** letter. It more fully ex¬ 
plains the author's views regarding 
the White-Froeb study. 

I also want to mention another eval¬ 
uation of the White-Froeb study, one 
which wss made by Dr. J. G. Oostom- 
xyk. director of the department of 
health of the city of Augsburg. West 
Germany. After an extensive, detailed 
review of the White-Froeb study, Dr. 
Gostomxyk has concluded that the 
White-Froeb data were Incompletely 
presented and did not satisfy the pre¬ 
requisite* for scientific credibility. In 
addition. Dr. Gostomzyk remarked 
that * Dr. White s methodology Is not 
scientific but that of s lay person with 
convictions,** and concluded that “we 
assume that Dr. White's study is an at¬ 
tempt at scientific validation of his 
credo and that be possibly U unaware 
of the inadequacy of this methodolo¬ 
gy.** It is obvious that Dr. Oostomzyk 
Is referring to Dr, Whiter outspoken 
antismoklni activities to California, In¬ 
cluding Dr. White's endorsement of 
public cooking referendum! which 
were, Incidentally, twice rejected by 
the California voters. 

Oiven these and other critic isms of 
the White-Froeb study, ft would 
appear that the New England Journal 
of Medicine has. perhaps unwittingly, 
performed a disservice to Its reader^ 
ship. It is extremely unfortunate that 
a study so fraught with sonhodolog 
leal problems, as indicated through 
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, numerous criticisms by scientuts In 
the United States and elsewhere, 
should have been published in such a 
reputable journal of medicine. The 
White-Froeb study should, therefore, 
not be relied upon by the Conrress. 
Federal agencies, or other legislative 
or policymaking bodies w hen consider¬ 
ing restrictions on smoking In public 
places. 

Tax Ujmmsnr or Aanow*. 

CollxjCI or Mvmcxin, 
Tucson, Aria, July 10, 2911 
Congressman Chajllzs Ross, 

CJioinnon, Subcommittee on Tobacco end 
Peanuts, House of Representative* Ray- 
bum Building, Washington. D.C 

DzaxC oncuss*** Rose The following Is 
a summary of my notes on our visit lo Dr, 
James White at UC Ban Diego, as per our 
discussion Unfortunately, despite the state¬ 
ment in the editorial of the New England 
Journal of Medicine <87 March 1980). Dr. 
White and his co-author did not "faultlessly 
demonstrate a reduction in measures of 
■mill airways of healthy non-smokers ex¬ 
posed to cigarette smoke to the work place". 
It is apparent from our visit and the article 
that there were various faults In the present 
study, which shall be discussed. 

The problems with the research design 
are as follows: 

The participants were not only volunteers, 
but generally had to pay for the physical 
fitness course; this Is the reason most were 
white-collar. Employees In specific factories 
invited White to run the physical fitness 
course In their factories as well, which 
would also bias the population sample. Blue* 
collar workers were not distributed random¬ 
ly. (It has to be assumed that volunteers to 
the physical! fitness courses fall into unrep¬ 
resentative categories: the highly motivated, 
with an Interest to health and usually 
healthier, those who are worried about 
health andi generally less healthy; the first 
group would include fewer smokers and the 
seoond group would include more smoker*.] 

The Questionnaire utilized was not a vali¬ 
dated one per se; test-retesi comparisons 
were made only on the smoking questions 
and very small groups of subjects. The 
smoking Information was not validated. 
There were no tesuretest or validations on 
symptoms asked In the questionnaire. The 
Questionnaire Itself was derived by the In¬ 
vestigator. and Included some questions 
from standard Questionnaires: this did not 
appear to Include standard respiratory ques¬ 
tions. and to fact various typical respiratory 
Questions (such as phlegm) were not asked. 
Tlte Questionnaire did not include questions 
on attitude, but did include questions on ac¬ 
tivity levels and jobs (duration, type) The 
Questionnaire did I ask bow many smokers 
were In their work area, room size, and 
nature of the air conditioning. It also In¬ 
cluded questions about residences in the last 
30 years (zip codes), so that exposures away 
from work were assessed by residential loca¬ 
tion. A Question was asked about smokers to 
the home. (Thus, the smoking information 
is not validated. 1 but is probably relatively 
accurate. The Information about exposure 
to passive smoking is only approximate, as is 
the information on other occupational expo¬ 
sures. Exposures to air pollutants or to un¬ 
known toxic gases to the working place la 
only approximate, and their effects underes- 
timsted.H 

Dr. White presented a paper to the Amelia 
can College of Sports Medicine, the abstract 
for which to 1877 indicated there were 7.123 
subjects enrolled between 1969 and 1977. 
However, to the New England Journal of 
Medicine article, he states that the base 


population analyzed Is only 8,210 smokers 
and non-smokers enrolled between 1969 and 
1970. Although he excluded all the ex-smok¬ 
ers. some whose dp codes were missing, his 
answers as to why the rest of the subjects 
were excluded were entirely unclear and 
tend to Indicate potential bias in selection of 
subjects for consideration for analyses. It 
might be added that the 2.100 subjects ana¬ 
lyzed In the NEJM article and those ana¬ 
lysed and presented to the Sports Medicine 
abstract appear to be the same as they yield 
exactly the same table of results (as deter¬ 
mined from comparison of the table to the 
Eports Medicine manuscript and the NEJM 
table). 

In addition to the sources of bias men¬ 
tioned above. It Is apparent that the non- 
smokers in dean work environments and 
those in smoking work environments have 
sot only chosen not to smoke, but It Is likely 
that those non-smokers working in smoking 
environments may be different for a variety 
of reasons from non-smokers working to 
clean environment*, furthermore. It Is ap¬ 
parent that the non-smokers to non-smok¬ 
ing environments are quite different In that 
their lung function Is "super normal" to 
^comparison even with the Beventh Day Ad¬ 
ventists (the source of the Morris prediction 
equations). 

Dr, White did state that from the que* 
tionnaire and from the baseline tests that 
there were no significant difference* to the 
three non-smoking/non-inhaling groups to 
terms of the amount of previous exercise or 
oxygen consumption, but he was unsure of 
the difference in percent of body faL Smok¬ 
ers did have less body fat, were less to terms 
of having lower oxygen consumption, and 
had less activity. He says further that there 
were no differences between the groups to 
terms of childhood respiratory history 
(lower respiratory tract illnesses) from his 
submitted questionnaire information, but 
he did not ask about family history. He did 
not ask sufficiently about respiratory ques¬ 
tionnaires to appropriately exclude groups 
on the bases of productive cough reough 
bronchitis"). He states that there were no 
differences In prevalence rates of question¬ 
naire responses by zip codes; If so. this con¬ 
tradicts other evidence vis-a-vis the effect* 
of air pollution to these area* He was not 
able to assess other exposures such as those 
from hobbies, exposures to gas stoves, or 
transportation. In terms of passive smoking 
to the home, he excluded such passive 
smokers from the non-smoking and passive 
smoking groups, but not from any smoking 
groups. He was not able to provide any in¬ 
formation about the distribution of charac¬ 
teristics in those eliminsted from the origi¬ 
nal 7.000 or the 2.208 that qualified because 
of other questionnaire results. 

With retards to the pulmonary function 
testing done by Dr. White. It must be first 
noted that the Instrument used is not con¬ 
sidered a satisfactory instrument to that It 
It non-linear (highly biased) at both high 
volumes and low volume*. (This has the 
effect of maximizing difference* in that 
anyone with minor aberrations of total vital 
capacity or of flows at the end of the flow 
volume curve would have very different; 
that Is. low, flowsJ The comparisons that 
Dr. White did and reported on in his re¬ 
sponse letter to the NEJM (14 August I960) 
would not to any way modify this opinion. 
Furthermore, Dr. White has the only pul¬ 
monary function technician and reader. 
Even though he was trained at the VA hos¬ 
pital! and his techniques were evaluated by 
test—retest and by comparison to other 
readers, any biases inherent In Dr. White's 
thinking (see below) would affect the way 
he read the testa Furthermore, he took the 
FEV, and Dows off the same spirogram 


using an approximation technique pub¬ 
lished by Morris. et al, which Is not an ade¬ 
quate or accurate representation of those 
measure*. AH of his texts were baseline testa 
done after two and a half hours in the class¬ 
room in tbe evening on those without acute 
respiratory illnesses (usually on a Monday 
or Tuesday evening); thus, there Is probably 
Utile diurnal variation or pretest biases 
other than thoae experienced by the work¬ 
er* during their work day and In their activ¬ 
ities prior to the classroom. Although It Is 
difficult to Judge the effect* of these fac¬ 
tors. they may have influenced the test re¬ 
sults. especially to those with any signifi¬ 
cant exposures during the day. 

The major problem with the pulmonary 
function test results as reported Is that they 
are not age- and height-adjusted, since lung 
volumes and flow rates are associated! with 
both of these factors. In other words. Dr. 
White used raw values of flows and volumes 
to do comparisons. He did this on the as¬ 
sumption that the mean age and height 
were similar fbr the different groups. Thu U 
a mistake, since the distributions for those 
ages and height* could have differed. Fur¬ 
thermore. his quoted figures for percent 
predicted are strictly for the average 
person, age 49, with an average height, and 
does not represent the group for which they 
are provided. In terms of these statistical 
analysis, be just chose the GNK package 
among many. There U no correlation coeffi¬ 
cient per se. "Normality” was not an objec¬ 
tive of this study, so he cannot state any¬ 
thing about the normality of the subject* 
studjedj Including those he considered to 
have significantly different result* from the 
non^exposed non-smokers. He does not un¬ 
derstand the difference between clinical 
meaningfulness and statUlical significance. 
It Is quite obvious that the majority of 
those to the passive smoking and to the non- 
inhaling group are quite normal and that 
very few would be conadered abnormal by 
any criteria. 

In h<s reported results; he quotes as incor¬ 
rect significance level of p, <.005. whereas 
the level provided by the technique la 
p.<.05. This U very different, given the 
number of comparisons made, and indicates 
that some of the result* would not be sig¬ 
nificant if corrections were made for (he 
number of comparisons. Furthermore, the 
data presented to Table I was used to re¬ 
compute the 6NK analysis by Mary C. 
Townsend. MPH (Department of Epidemio¬ 
logy. University of Pittsburgh). Those re¬ 
sults differ f tom those published by Dr. 
White and are provided l to the attachment. 
The most Important of the differences Is 
the finding that the passive smoker* and 
light smokers differ for the male FEV 75-85 
percent. Thus, the effect of passive smoking 
on non-smoker* is still unconfirmed, despite 
Dr. White’* unfailing conviction (hat it is 
confirmed. 

Other minor point*: In term* of (he 
carbon monoxide sampling, although It is 
stated that It was randomized. It was really 
on only 40 smoking and 40 non-smoking sit¬ 
uations chosen by chance but not by 
random selection. Dr. Froeb. the co-author 
with Dr. White, is a private practitioner to 
La Jolla and helped Dr. White to drafting 
the NEJM manuscript from the manuscript 
presented at the American College of Sport 
Medicine. It might be pointed out that San 
Diego U not strictly low to air pollution con¬ 
centrations. nor uniformed I throughout the 
area; this may bias some results. Dr. White 
performed the pulmooaQU function tests 
until • reproducible curves were obtained 
but they do not necessarily follow the Inter- 
mounUin. Snowbird, or ATS recommenda¬ 
tions. 


Source: https://www.industrydocuments.ucsf.edu/docs/xnnxOOOO 


202338G370 




E 5254 CONGRESSIONAL RECORD — Exttmiom of Remark December 16,1982 


Tn yevtrwlhg Dr. White’* respond to the 
1et>r io the Editor to the NEJM <14 August 
•1980). it 1« quite clew that Dr. White did 
not satisfactorily answer alli the questions 
raised. many of which are similar to those 
raised tn this letter It is questionable, from 
the discussion, whether Dr. White would 
pursue any further re-analysis of the data, 
nor necessarily could! It be pursued] ft is 
questionable, given the basic underlylnf 
problems tn the research design, that re- 
anal y sis of the data would be worthwhile. 
On the other hand, given other results that 
contradict Dr. White's, Including those now 
In press touch as Comstock et ali. Johns 
Hopkins, presented at the Society for Epide¬ 
miological Research tn June of 1981), tt 
would be likely that a panel discussion of 
passive smoking might be valuable. X wlU be 
Clad to furnish further discussion or help to 
that matter. 

Sincerely. 

Uioun D. Loowm. Fh. D„ 
F.C.CJP„ 

Prq/kssor of InttmaJ Medicine* 


TOM BUTTERFIELD 


HON. KE SKELTON 

or MISSOURI 

XM TO BOUSF or UrUSCTTATITB 
Thunday, December 18* 1982 

• Mr. SKELTON. Mr. Speaker. u 
1982 draw to a ctooe, it to customary 
to reflect upon the event* of the past 
year. I would like to talk about an ex¬ 
perience I had Just over a year ago and 
about some cad news I heard Just this 
week. 

In December of 1881, a movie called, 
•'The Children Nobody Wanted” was 
televised. This moving story depicted 
the work of a man named Tom Butter¬ 
field and the help he cave to foster¬ 
lings in Marshall. Mo. On Monday. De¬ 
cember 13, my longtime friend, Tom 
Butterfield 1 died 1 of respiratory failure. 

The Children Nobody Wanted” la a 
true story. When Tom Butterfield was 
a freshman at Missouri Valley Coliere 
In Marshall. Mo., he discovered the 
problems of children who have no¬ 
where to go. and for jvhom the law 
makes few, if any. provisions. Boy by 
boy. he made a life for these homeless 
youngsters, Tom fought increasing 
odds, from the lack of money, to out¬ 
dated laws. Be became the youngest 
mingle adult—and the first bachelor— 
to be a legal foster parent in the State 
of Missouri. He and his boys rented an 
old country club and turned it Into 
their ranch. Today, there are four 
ranches, giving a homelife to over 100 
youngsters. # 

During this special time of the year, 
tt Is good to stop and think about the 
road we are traveling. Looking at the 
trail of Tom Butterfield's life, 1 can 
see that, although he died at the 
young age of 42. his contributions will 
go on for a very long time to cqme. It 
is appropriate, at this time of gift- 
giving, to look back at all the giving 
this man has done in his lifetime.# 


ADMINISTRATION S INSENSITIVE 
APPROACH TO CANCER 

HON. AIsIrTGORE, JR. 

or rennua 

ZB TEX BOUIl OP aXraXSXKTATlTXS 
Thurtday, December 1$. 2982 
• Mr. GORE. Mr. Speaker, the pres¬ 
ent administration appears to be 
headed down a regulatory path that 
will needlessly expose millions of 
people to many known, cancer-causing 
chemicals at levels well beyond those 
traditionally accepted as safe and pru¬ 
dent One example, documented In 
hearings held before the Investiga¬ 
tions and Oversight Subcommittee of 
the Committee on Science and Tech¬ 
nology which I chaired, was EPA’a 
failure to take rapid action ih setting 
reasonable limit* for exposure to 
formaldehyde, although it is unques¬ 
tionably an animal carcinogen. My cob 
league, Hon. GtoRex E. Bxowa, Jr. has 
done some excellent work In this area 
and has found similar evidence of 
EPA's failure to regulate certain pesti¬ 
cides that have been clearly shown to 
cause tumors In animals Two recent 
articles In the New York Times (Dec, 
4, 1982) and the Baltimore Sun (Dec. 
8, 1982) provide further documenta¬ 
tion of the new, high-risk approach to 
Federal cancer policy. I commend 
them to the attention of my col¬ 
leagues. It Is time for us to halt this 
administration's crass and insensitive 
bottom-line approach in which costs to 
industry are balanced against In¬ 
creased human suffering. We all owe a 
debt of gratitude to the gentleman 
from California and I am looking for¬ 
ward to his forthcoming subcommittee 
report on this subject. 

The articles follow: 

(From the Baltimore Bun, Dec. S, 19821 

EFA ins Caitcxa: Tax Shxftuio Stajtbaxz* 
(By Ken Cook) 

Waihixctox.—I n what some critics charge 
tea fundamental and unjustified change In 
federal eanoer policy, the Environmental 
Protection Agency (EPA) has determined 
that an Insecticide which caused cancer In 
laboratory animals poses do eanoer risk to 
human beings. 

The decision removes the last barrier to 
the permanent registration of the Insects 
ride permethrin for use on dozens of U3. 
crops. 

As a result of emergency exemptions 
granted by the agency since 1977, permeth¬ 
rin already is one of the country*! major in¬ 
secticide*. used on millions of acres of vege¬ 
tables. beans and cotton each year. Per¬ 
methrin Is marketed under the trade names 
Pounce and Ambush. 

A leading critic of the EPA decision; Rep 
resentstive George E Brown. Jr.. CD... Calif.) 
characterizes the permethrin ruling as “one 
of several actions that suggest the EPA has 
adopted a new set of scientific principles in 
reaching regulatory decisions on proven 
animal carcinogens.** 

Federal pesticide law does not prohibit 
registration of cancer-causing ehemlealj If 
dietary and occupational exposure can be 
kept below the safety level established by 
the agency. By contrast, the Pood and Drug 
Administration must by law prohibit the use 


of any food additive shown to cause cancer 
In laboratory animals. 

* The practical effect of a decision to brand 
permethrin as a human carcinogen would 
have been a greater restriction on the 
cumber of crops for which it could be regis¬ 
tered. Such a ruling might also have left the 
manufacturers. FMC Incorporated of Phila¬ 
delphia, and 1 Cl. a British firm, more vul¬ 
nerable to product liability suits;- 

John W. Melone. director of EPA's hazard 
evaluation division and author of the per¬ 
methrin decision (which appeared In the 
federal Register tn October), said that one 
of the long-term animal studies submitted 
by a manufacturer In support of the chemJ- 
eal's registration "was clearly positive” fbr 
cancer; It reported that tumor* had ap¬ 
peared on mice after they had been fed per¬ 
methrin over an extended period. Mr. 
Me lone said five other studies submit td by 
manufacturer* were accepted by EPA as 
showing no cancer-causing effects In labora¬ 
tory animals. However. Mr. Melone de¬ 
scribed one of those studies u “quite con¬ 
troversial" because EPA scientist* could not 
agree on the result* A seventh study, also 
conducted by a manufacturer, was rejected 
because of Irregulatcrtes to the ray it was 
conducted. 

Mr. Melone described the permethrin case 
as “unique” for having so many long term 
studies available for scrutiny by EPA scien¬ 
tist*. Only two such studies normally are re¬ 
quired for pesticide registration. 

“We concluded that the weight of evi¬ 
dence suggested this chemical is highly un¬ 
likely to be a potential human oncogen 
fumor-intfurfnp »u Ewfence),** Mr. Melone 
said to a telephone interview. “And since we 
have to make a decision, we believe per¬ 
methrin should not be regulated as a poten¬ 
tial human oncogen.** 

Regarding the permethrin ruling, Mr. 
Melone midj There'* no question It’s a 
change In perspective." 

Representative Brown, chairman i of the 
House Subcommittee on (Agriculture) De¬ 
partment Operations. Retard) and Foreign. 
Agriculture, which has jurisdiction over 
EPA's pesticide program, said that “for the 
agency to adopt a policy which, to effect; at¬ 
tempts to balance positive test* with nega¬ 
tive ones is clearly a bold step.*’ 

Mr. Brown considers the action “a monu¬ 
mental and quasi-ecientllic leap of regula¬ 
tory faith.** 

There is a continuing debate among 
' cancer expert* over how to weigh various 
type* of evidence to determine a chemical is 
potential to cause cancer to humans. Al¬ 
though the precise mechanisms of cancer 
remain unknown, scientist* have for some 
time agreed that proven animal carcinogens 
do not ali pose an equal risk of cancer to 
humans. Traditionally, cancer regulator)* 
decisions. Including those made by EPA. 
have been made as If they did. 

In the past few years, several joancer re¬ 
searchers and research institutions hive 
proposed detailed systems by which regula¬ 
tory agencies might distinguish between 
“strong" and “weak" carclnoiens, based on 
information gained from long-term animal! 
studies such as those submitted to the per¬ 
methrin case. Regulatory actions might 
then take the form of an outright ban If 
such a system ranked the chemical as a 
strong cancer risk Chemicals judged to be 
weak would be regulated leas stringently, or 
not at all 

Last summer. EPA circulated to a select 
group of experts a draft of a gx$£Otal to 
modify the agency’s original cancer^policy 
guidelines promulgated to 1976. The draft 
proposed a ranking system similar to one de¬ 
veloped by the Intenational Agency for Re- 
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II Huber CL Smokinj and nonsmokers — what u the issue? N En|l J 
Med. 1975; 292 838-9 

2. Hindi WC, First MW, Concentrations of nicotine and tobacco smoke in 
public places N EnjUJ MedJ 1975; 292 844-5. 

3 Lenfant C. Liu BM! (Passive) smokers versus (voluntary) smokers. N 
Enjl J Med 1980. 302:742-3. 


To tiu Editor: The observations of White and Froeb regarding the 
presence of small-airways dysfunction in passive smokers are quite 
important. Evidence that innocent bystanders may suffer physio* 
logic changes in the airway bolsters the case for a ban on smoking ;in 
public areas much more than the simplt observations of conjuncti¬ 
val I irritation, olfactory offensiveness, and upper-airway distress: I 
therefore regret that their study is flawed by their use of the Donti 
Pulmonary Performance Analyzer, a hot-wire flowmeter spiromeier 
that fails to meet the technical recommendations of the American 
Thoracic Society. 1 Recently published evaluations of this spirome¬ 
ter show serious error in its measurement of forced vital capacity. 1 
The accuracy of the forced mid-expiratory flow rate and forced end- 
expiratory flow rate used by White and Froeb to indicate small- 
airway function is predicated on accurate determination of the 
forced vita) capacity 1 Unfortunately, the authors did not have ac¬ 
cess to this information regarding the inaccuracy of their spirome¬ 
ter when they did Itheir studies It is highly probable that the except 
ttonally Urge number of subjeetttheir study comprised cancels out 
individual errors in measuremenrHowrver, the relitively small dif¬ 
ferences between nonsmokers and passive smokers make this inac¬ 
curacy in their instrument a cause for concern. One hopes that theiz? 
message and conclusions will soon be reinforced brother studies' 

Allan P. Freedman, M D 
Hahnemann Medical College 
Philadelphia, PA 19302 ‘ and Hospital 

II Gardner RM. Baker CD, Brocnnk AM Jr, el il. ATS Statement — 
Snowbird iworkshop on standardization of spirometry. Am Rev Respir 
Du 19^9; 119.831-8. 

2 Gardner RM. Hankinson JL, West BJ. Evaluating commercially avail¬ 
able spirometers; Am Rev Respir Du. 1980, 121:73-82. 

3. Leuallen EC. Fowler: WS. Maximum mid-expiratory flow. Am Rev 
Tubcrc Putm Dii. 1955; 72:783-800 


To tfu Editor: The study by White and Froeb has a complicated 
design that involves a myriad of technical, medical, and behavioral 
variables For example, several of the lung-function tests used inthe 
study are controversial, particularly with respect to their impor¬ 
tance in lung disease 1 These tests can be influenced by numerous 
factors, including subject awareness, voluntary effort to perform the 
tests, the extent of a subject's physical training, the type of instru¬ 
ment used, the skill the technician, the type of heating and cook¬ 
ing system in the home, the use of aerosol cosmetics, the use of 
medication, and the age and race of the subject: Research Findings 
have shown also that there is great variability in the results of lung- 
function tests, especially in norma) or asymptomatic subjects ^ In 
short, certain questions relating to the reponed data need to be ad4 
dressed before one can interpret this study 
Aside from any possible technical problems that the study may 
have, its experimental premise may be questionable. It is difficult to 
believe that the researchers have been able to identify a truly repre¬ 
sentative group of subjects who have work histories of 20 years or 
more but who have neter been exposed to tobacco smoke This 4 *rio 
exposure" group, along with other experimental groups in the 
study, needs verification from an epidemiologic point of view. 

Domingo M. Aviado, M D. 
Short Hills, NJI07078 Atmospheric Health Sciences, Inc. 

1; Ferris BG. Epidemiology standardization project. Am Rev Respir Dts. 
1978; 118:55-81; 

2. Cochrane GM, Prieto F, Clark TJH, Scott JF, Whiting P. Intrasubject 
variabtlny of maximal expiratory flow volume curve. Thorax. 1977; 
32:171-6 

3. McCarthy OS. Craig DB, Chemiack RM. Imraindividual variability ta 
maximal expiratory flow-volume and dosing volume in asymptomatic 
subjects. Am iRev Respir Dis. 1975; 112:407-11. 


To thi Editor: Perhaps in the light of White and Froeb's Finding 
of a physiologic mechanism for health hazards to adult passive 
smokers, medical workers will be inclined to pay more serious at¬ 
tention to the psychosocial consequences of the symptoms atten¬ 
dant on environmental pollution by tobacco smoke, as reported by 
nonsmokers. The range of symptoms includes eye and nasal irrita¬ 
tions* coughing, impaired breathings headache, drowsiness, diz¬ 
ziness, nausea, difficulty in staying alert, and interference with in¬ 
tellectual performance * Evidence of threats to physical I health is 
important, but it is also important to study the possibility that 
smoke poNuvton interferes with the quality of life and efficiency in 
the carrying out of day-to-day activities, such as a student's ability 
to attend to a classroom lecture, a pilot 's ability to operate an air¬ 
craft safely, or the ability of a person who Finds cigarette smoke of¬ 
fensive to find a job. The concern over indexes of excess morbidity 
and mortality, although immensely important; is only one aspect of 
the problem. 

Ronald E Sho*, Ph D 
Daniel C. Williams, Ph D 
Durham, NH 03B24 University of New Hampshire 

•Shor RE. Williams DC Reponed physiological and psychological symp¬ 
toms of tobacco smoke pollution in nonsmoking and smoking college stu¬ 
dents, J Psychol. 1979; 101:203^18. 


To tfu Editor: White and Froeb demonstrate the effect of 20 years 
of passive smoking in a working environment on pulmonary func¬ 
tion and point out that the differences were significant only for FEF 
25-75%, A study by the French Cooperative Group PAAKC (Pol¬ 
lution atmosphlriqqe et Affections respiratoires chroniques) looked 
at the effect of passive smoking in the home environment. The 
results support the conclusion that passive smoking has deleterious 
effects. 

The study was conducted in eight towns throughout France; 
measurements of forced expiratory flow in persons 25 to 59 years of 
age were taken in their homes. The data from each household in 
which two adults (male and female) were examined were analyzed! 

2812 wives who never smoked were studied in relation to the smok¬ 
ing habits of their husbands. The 1863 whose husbands did smoke 
had a significantly lower FEF 25-75%, but also a significantly lower 
FEV, and FVC, than wives whose husbands did!not smoke (age- 
adjusted means were, respectively, 2.95 vs. 2.86 liters per second, 

P “ 0j03; 2 60 vs. 2.55 liters, P “ 0.02, and 3.17 vs. 3 12 liters, 

P ■ 0.02). This effect increased with the amount of tobacco pas¬ 
sively smoked but became evident only in women 40 years of age or 
older, i.e , after about 15 years of exposure. When the samplt was 
split into two groups (one of women younger than 40 years of age 
and the other of those 40 years old or older), in appeared that the 
differences were not significant before this age (age-adjusted means 
were, respectively, 3 20 vs. 3 19 liters per second for FEF 25-75%; 

2 78 vs. 2 77 liters for FEV,, and 3 36 vs: 3 35 liters for FVC); For 
women 40 years old or older, the differences became highly signifi¬ 
cant (age-adjusted means for FEF 25-75%;,2.73 vs. 2.59 liters per 
second, P « 0.004; for FEV,, 2.43 vs. 2.35 liters, P ■ 0 003: and for 
FVC, 3 00 vs. 2.92 liters, P • 0.006). The differences persisted in all 
social classes and in the various towns studied. T^e differences 
observed for FEV, show that the reduction of pulmonary function j 
due to passive smoking is important enough to be detected through 
such an "insensitive" test. 

Fkancine Kauffmann, M D 
INSERM U 169 

F-94800 Vtllejuif, France 16 bit, avenue P.V. Couturier 


The above letters were referred to the authors of the article in 
question, who offer the following reply: -— 

To Ou Editor. If prior pulmonary si udies had not included passive 
smokers and exsmokers in their nonsmoker groups, they probably 
would have been able to differentiate between smokers and non- 
smokers in their FEF 25-75% evaluations. 

To compare a dose-response estimate with the results of our 
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unableio provide a supply of matched blood in time The syrtrmjc 
blood pmsurr had fallen id 60/40 mm Hg. the hematocrit was 10 
per crni, blood-ga* analyses showed the pamal pressure of oxygen 
to be 68 mm Hg and of carbon dioxide to be 28 5 mm Hg, and .he 
cams of base was 0 8 meq per liter 

he decided to admmisier the artificial blood to avoid serious 
anemic anoxia during the emergency surgery The inspired oxygen 
concentration was 0 6“* during nitrous oxide anesthesia Initially, 
500 mJ of Fluosol was infused intravenously at a rate of 10 ml per 
minute, and system* blood pressure rose to 100/60 mm Hg A sec¬ 
ond infusion of 200 ml was administered, and shortly thereafter an 
additional 300 mf was given for a total of 1000 ml The blood pres¬ 
sure rose further 

About two hours after the start of Fluosol therapy, the blood 
bank supplied 1300 ml of matched, dtrated whole blood, which 
was infused intravenously while the operation was being con* 
pitted 

The patient s general condition, including blood pressure, pulse 
rate, and blood-gas levels, was greatly improved by the infusion of 
Fluosol during surgery, Use of the blood substitute enabled us logo 
ahead with the operation 

Although FlUosol levels were not studied in this patient, the half- 
life in the blood has been shown to be nine days, and the washout 
time about three monihs. depending on the individual patient and 
the dose administered 1 No toxicity attributable to the blood sub¬ 
stitute was detected in this patient We believe that further trial of 
Fluosol-DA as a blood replacement in eme r g ency cases is justified 

Kcnji Honda, M D 
Shvnicmi Hoshino, M D 
Mrrsuo Shoji. MD 
Arwa Us via, M D 
Ryoichj Motokj, M D. 
Masahidz Tsvaoi, M D 
HrrosHt Inoi*i, M.D 
Fvhino Iwaya, M D 
First College of Surgery 
Fukushima, Japan Fukushima Medical College 

1. Obyanagi H, Sckru M, Vokoyams R.ct al Studies on perfluorochemi¬ 
cal emulsion {Fluosol-DA) as anifioal blood in exchange transfusion 
and emergency use in monkeys In Naito R, ad Proceedings of the 

'fourth Inicmsuons) Symposium cm Perfluorochemical Blood Subtle 
turn Amsterdam Excerpts Medics. 1971. 

2. Suyama T, Wsunabe M. Hanads S. Vino K, Yokoyama K. Naito R. 
Pharmacological analysts on the mode of transient bypotenain aoion of 
FluosoNDA found m dog. In Naito R. ed Proceedings of ihc fourth In¬ 
ternational; Symposium on Perfluorochemical Blood Substitutes. Am¬ 
sterdam Excerpts Medics. 1971. 

3. Mskowski H. Tniicbe P, Frey P, et al Tolerance of an oxygen- 
carrying colloidal plasma substitute in burnt ns In Naito R, ed Pro¬ 
ceedings of the fourth International Symposium on Perfluorochemical 
Blood^Substituies Amsterdam: Esccrpta Medics. 1971: 

4. Bergmans H. St Necek U; Blank ut 1 Erstt klmische Eifahnugcs mh 
0,-transponjcrdcn Plasmacrutrmmkn. Presented at i (he symposium 
Per Shock und Seine Bchindlung, Mainz, West Germany, March 1979, 

3. Obyanagi H. Toshima K. Sekiu M, « al Cbnical studies of perfluoro¬ 
chemical whole blood subs unite* safety of Flecaol-DA in normal 
bureao volunteers Chn Tber. 1979, 2206-12. 


SMALL* AIR WAYS DYSFUNCTION IN 
PASSIVE SMOKERS 

7# At Editor: White and Froeb state in the March 27 issue that 
they found differences in mid-expiratory and encLexpiraiory flow 
(FEF 25-75% and FEF 75-85%) in their comparison of nonsmok- 
ers with passive smokers and smokers This statement is remark¬ 
able since not all investigators who have used FEF 25-75% have 
bem able to distinguish between smokers and nonsmokers, 14 be¬ 
cause only a limited number of smokers had abnormal test resuhs * 
The dose-response relation found by Cudd+hack et al / indicated 
that the values for FEF 25-75% and FEF 75-85% war decreased in 
passive smokers by 13 per cent and 25 per cent, respectively, as 
compared with nommokrn, whereas in heavy smokers these values 
were decreased by 19 and 35 per cent, respectively, as compared 


with passive smokers This relation existed dkspite the fact that (he 
intakr of total paniculate matter by passiveamokers is minimal in 
comparison to that of heavy smokers Is h: possible (hat passive 
smoking and smoking 40 cigarettes or more per day impair pulmo¬ 
nary function by nearly the same percentage 9 These findings arc 
diflicuH to believe and require further investigation 

White and Froeb claim that (heir procedure is “generally 
agreed “ on Morris et al view their data on FEF 73-85% much 
more skeptically and suggest that only values of less than 75 per 
cent of (he predicted mean are present in a group of subjects who 
presumably have small-airways disease * The respective data for 
passive smokers reported in Table 1 of (Jit article by White and 
Froeb are 85 per cent for women and 95 per cent for men 
The methods used by White and Froeb art open to criticism Of 
course, FEF 25-75% and FEF 75-85% have proved to be more sen¬ 
sitive than forced vital capacity and forced expiratory .volume in one 
second (FEY,) in the ability to show dysfunction of the smalt air¬ 
ways, However, since the coefficient of variation for FEF 25-75% is 
three times larger than those for FVC and FEV,, there is some 
doubt about whether the evidence of FEF 25-75% and FEF 75-85% 
is more conclusive than that of FVC and IFEV,.****•• 

The authors must have been faced with another difficult problem 
— the aelection and grouping of the subjects The information 
provided does not exclude the possibility of bias To clarify this 
matter, a number of questions need to be answered Why did the 
authors not mention the group of eumokers who must certainly 
have existed in such a population sample if-Why were nonsmokers 
who lived with a smoker not considered? Were the different occu¬ 
pations equally distributed among all subgroups 9 Such a distribu¬ 
tion would not be in line with our experience. Here there no 
persons who moved from a working place where smoking was al¬ 
lowed to one where it was not; andlviee versa* 

F*a*z Aomori*. M.D 
Gi*::akd Souaaa, Ph D 
H Wioiann. Ph D 

2000 Hamburg 13, Forschungygrsellschafi Rauchen 

Federal Republic of Germany und Gesundhcit robH 

1. Lawibcr PJi Brooks AGF. Waller RE Rispintory funeooe ncuurv 
menu m a cohort of nodical students a ten-year foUow-up Tkorxi 
197», 33 773-8 

2. Moms JF. Koski A. B rmmt lD. Normal values and evaluation of forend 
md-espiraiory flow. Am Rev Respir Du 1979, 111:735-62 

3. Walter S, Naacy NR, Collier CR Change* is tbc forced expiratory 
spirogram is young male smokers. Am Rev Respir Du. 1979,119:717- 
24 

4. Cuddebaek JE, Donovan JR, Burg WR Occupatiocial aspects of passive 
smoking Am tad Hyg Amoc i. 1976. 372*3-7. 

5. Newbsll H H The unreliability of the maximal mideapirslory flow as iaa 
aodti of acute airway changes Chest 1973. *7 )11*4. 

*. Cochrane GM, Prieto F. Clark TJH. Soon JF, Whiuag t. latrasubjecl 
variability of maximal expiratory flow volume cum. Thorax. 1977; 
32:171-6. 


7* At EAlm: White and Froeb do not have reliable estimates of 
the smoke exposure in the environment of their nonsmokers: 
Carbon monoxide is not an “accurate*' index of smoke exposure, 
whereas nicotine, which is unique to tobacco smoke, is. u Research 
previously published in the Jmtmaf used nicotine as a tracer for 
tobacco-smoke exposure in public places and I estimated that the 
nonsmoker can inhale the equivalent of only 1/1000th to 1/IODihof 
one filter cigarette per hour 1 — a level ofexposure with no known 
association with disease Furthermore,. as emphasized in the ac¬ 
companying editorial by Lenfam and Liu, the changes in airway 
function reponed have not been proved to have any physiologic or 
clinical consequences.* Finally, the instrumentation. and tech¬ 
niques used to measure airway function in this study raise aerious 
questions about the validity of the measure ments 

One can only strongly second the rtcommen2at»n of Lenfant 
and Liu that the evidence must be corroborated and extended, and 
that the search for public policy on an issue of this importance must 
be based on “irrefutable scientific evidence ** 

Gaby L Hutca, M D 
Boston, MA 02 U5 Harvard Medical School 
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unable to provide s supply of matched blood in time The systemic 
Mood pressure had fallen to 60/40 mm Hg the hematocrit was 10 
per cent, blood-gat analyses showed the partial pressure of oxygen 
to be 66 mm Hg and of carborv dioxide to be 26 5 mm Hg. and the 
excess of bast wai 0 6 meq per liter 
We decided to administer the artificial Mood to avoid acetous 
anemic anoxia during the emergency surgery The inspired oxygen 
concentrationiwas 0 6- during; nitrous oxide anesthesia Irutially, 
500 ml of Flues©! was infused intravenously at a rate of 10 ml per 
minute, and systemic blood pressure note to 100/60 mm Hg A secf 
end infusion of 200 ml was administered. and shortly thereafter an 
additional 300 mi was given Jbr a total of 1000 ml TV blood pres¬ 
sure rose further 

About two hours after the atari of Fluosol therapy, the blood 
ban* supplied 1300 ml of matched, at rated whole blood, which 
was infused intravenously while the operation was beuw com¬ 
pleted 

The patient's general condition, including blood pressure, pulse 
rate, and blood-gas levels, was greatly unproved b> the infusion oT 
Fluosol dunng surgery Use of the blood substitute enabled us to go 
ahead with the operation 

Although Fluosol levels were not studied in this patient' the half- 
Me in the blood has been shown to be nine days, and the washout 
time about three months depending on the individual patient and 
the dose administered 1 No toxicity attributable to the blood tub-° 
•titme was detected in this patient Wc believe that further trial of 
Fluosol-DA as a blood replacement in emergency cases is justified 

Ktvji Homo*. M D 
Smi/nicmi Hoshiso. M D 
Mrmio Smoji. M D 
Asou Uscaa. M D 
Rvoicmi Motchu. M D 
MssAHmt Tsvaoi, M D 
HhrosMi Uolt, M D 
Fum?*o Isays. M D 
First College of Surgery 
Fukushima, Japan Fuliushima Medical College 

1. Obysfisr H. Sekiu M. Yokoysm* K.« a) Stud** or pcrfWoeocfcom- 
cal emulsion (FlvosoJ-DA) as artificial Mood ta cschsngt innsfauoo 
sad smcrgcncy use m won keys la Nine R. ad Proceeding! of the 
fourth i laurosuona) Symposium oa Perfluorochemical Blood Substi¬ 
tutes Amucrdsm Excerpt* Medits. 1971 
1 lujrsina T, Watsnabe M, Hsnsds S. Yano K. Yokoysma K. Nino It 
Pharmacological aastys* oe the mode oftrsnumt hypotensm ao*oa of 
F)UosoJ-0A found lm dog; In Nano R. ad Procaedings of the fount In- 
mauooal Symposium on Perfluorochemical Blood Subsuunm Am- 
aurdam Eseerpu Medics. 1971 

I. MakowskiiH, Taouckcv P, Frey P, at at Tolerance of aa oxygen- 
carrying colkudSI plasms substitute ta bumsne la Nano R ad P»o- 
andiags of the fourth International Symposium oa Perfluorochemical 
Blood Subart me* Amsterdam Eseerpu Medic* 1971 

4. Bergmsan H, St Nacek W. Biswhut B Erstc kfannche Erfabrw*en out 
0,-trsniporticrdca Pta* macro umtllkn Presented at the symposium 
Der S£oct and Seine Bchandtung Maitu. West Germany. March 1979 

5. Qhyanagi H, Toshims K. Settle Mi at ai Clinical Hate of pfffluorm 
chemical »hok Mood subsututes safety of Fleoao^DA as normal 
hamaa vokmiecrs. Cha Thar 1979. 2.106-12. 


SMALL-AIRWAYS DYSFUNCTION IN 
PASSIVE SMOKERS 

Ta ah Euhtm: White and Froeb Rate in the March 27 issue that 
they found di/Tenrnccs in mid-expiratory and end-expiratory flow 
(FEF 25-75% and^FEF 75-45%) in their comparison of nontmok- 
cn with passive stackers and smokers This Ratement is remark- 
able since not all investigators who have used FEF 25-75% have 
been able to distinguish between smokers and noramokcn,* J be¬ 
cause only a limited number of smokers had abnormal test results * 
The dose-response relation found by Cuddeback ei al * indicated 
that the values for FEF 25-75% and FEF 75-65% were decreased in 
passive smokers by 15 per cent and 25 per cent, respectively, as 
compared with norumokrrs. whereas in heavy smokers these values 
am decreased by 19 and 35 per cent, respectively, as compared 


with passive smokers This relation existed despite the Csct that the 
intake of total paniculate matter by passive smokers as minimal in 
comparison to that of heavy smokers b it possible than passive 
smoking and smoking 40 cigarettes or more per day impair pulmo¬ 
nary function by nearly the same percentage’ These findings are 
difficult to believe and require further investigation 
White and Froeb claim that their procedure m “generally 
agreed'' on Morris et al view their data on FEF 75-65% much 
more skeptically and suggest that only vklucs of less than 75 per 
cent of the predicted mean are present in a group of subjects who 
presumably have: small-airways disease. 1 The respective data for 
passive smokers reported in Table 1 of the article by White and 
Froeb art 65 per cent for women and! 95 per cent for men 
The me t hods used by White and Froeb are open to criticism Of 
course, FEF 25-75% and FEF 75-45% have proved to be more sen- 
wive than forced viral capacity and forced expiratory volume in one 
■rcond (FEY,) in the ability to show dysfunction of the small!air¬ 
ways However, since the coefficient of variation for FEF 25-75% u 
three timet larger than those for FYC and FEV„ there is some 
doubt about whether the evidence of FEF 25-75% and FEF 75-65% 
is more conclusive than that of FVC and FEV,.'^* 

The authors must have been faced with another difficult problem 
— the selection and grouping of the subjects The formation 
provided does not exclude the possibility of bias To clarify this 
matter, a number of questions need to be answered Why did the 
authors not mention the group of exsmokers who must certainly 
have existed in such a population sample’ Why were nonsmokers 
who lived with a smoker not considered’ Were the different occu¬ 
pations equally distributed among all subgroups’ Such a distribu¬ 
tion would not be in line with our experience Wert there no 
persons who moved from a working place where smokir^ was al¬ 
lowed to one where it was not, and vice versa? 

Fxami Amiaorta, M D 
Guhasd Scxtxta. Ph D 
H Wcoiann, Ph D 

2000 Hamburg 13, Forschungsgrsellschaft Raucheh 

Federal Republic of Germany iind IGesundhen mbH 

I Uwther PJ. Brooks AGF. Waller RE Rmptretory fcocuoe mmsure- 
okmi is a cohort of awdical students s tea-year follow-up Thorax. 
1971. 33.7736 

2. MomsJF. Kotki A. Preset JD Norms) values and cvahsstioa of foraad 
end-cipirstory flow. Am Re* Rcspir Du. 1*79. IB 1.755-62 

3. Walter Sw Nancy NR. Collier CR Changes ia the forced Optra lory 
spirogram m young malt smokers Am Re* Rmpv Dm 1979. 119717- 
64. 

4. Cuddcfeeck JR Donovan JR. Burg WJt Occupational upscu of psaim 
■aoking Am Ind Hyg Awoc J 1976. 37:293-7. 

5. Ncwball HH! The unreliability of the maxima) midcapiraiory flow uia 
Mdu of acute airway changes Cheat 1975, 67.3) 1-4 

6. Cochrane CM. Prieto F. Clark TIN. Soon7F. WMung f lairmub^t 
vanabibty of a u rnm al expiratory flow volume owe. Thorax. 1977; 
62J7I4: 


Ta Ar Edit* White and Froeb do not have reliable estimates of 
the smoke exposure in the environment of their nonsmokers. 
Carbon monoxide is not an “accuratt" index of smoke exposure, 
whereas nicotine, which is unique to tobacco smoke, is %J Research 
previously published in the JmrmI used nicotine as a tracer for 
lobacco-smokr exposure in public places and estimated that the 
nonsmoker can inhale the equivalent of only 1/I000ih to 1/IODih of 
one filter cigarette per hour* — a level of exposure with no known 
association with disease Furthermore, as emphasized in the ac- 
companying editorial by Lrnfant and Liu, the change* in airway 
function reponrd have net beesi proved to have any physiologic or 
clinical consequences ’ Finally, the snatrumeniation and tech- 
niques used to measure airway function ia this Rudy raise serious 
questions about the validity of the measurements 
One can only strongly second the recommendation of Lenfant 
and Lju that the evidence mutt be corroborated and extended, and 
that the search for public policy on an issue of this importance must 
be based on “irrefutable soetuific evidence.”—^- 

Guv L Huaut, M D 
Bomon. MA 02115 Harvard Medical School 
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7» lk £^a The obacnniiofo af White and Troth regavding the 
presence of s/ruD-airwayi dysfunction ia paitivt imoim ait quite 
important Endrnce tKai innocent bystanders may suffer ^>ywe* 
log* chang n us the airway bolsters the uk lor * ton act smoking in 
areai much tort than tike simple observation* af conjuncti¬ 
val minion, olfactory afftfaivtitcti, and upper-airway dutr ru I 
tbrreiorr i i| t h that their study m flawed by their use af the Donti 
Pulmonary Performance Analyser, a hoi-wire flowmeter sp i rometer 
that fails ta meet the technic*) recommendations of the American 
Thoracic Society 1 Accent!} published evaluations of this spirome- 
icr sho* aenous error an at* mcasursmeni of lor red anal capacity 1 
The occur ary of the forced mid-cspiraiory Ho* rate and forced end- 
expiratory flow rate used by White and Frorb to indicate am*II- 
airway function it predicated on accurate determination of the 
farted vital capacity 1 Unfortunately, the author* did nm have oc- 
ccm to thi* information Pt|*rdin| the inaccuracy of their tpirwm* 
tv when they did their stud** li n highly probable that the ciccp- 
Mortal)) Urgr number of subjects their study comprised cswrliwt 
Individual error* in measurement However, the relatively small dif¬ 
ferences bn ween nonsmoker* and passive smokers make this inac¬ 
curacy an iheir instrument a cause for concern One hope* that their 
message and concl u s i o n s will soon be maforerff by, ether studies 

Alla* F. Fan DMAS, M D 
Hahnemann Medical College 
Philadelphia. PA 19102 and Hospital 

I. Gardner RM. Bakw CD, Prom* AN Jr. • aL ATS Suuooii — 
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Chs It n. IIP 1114 
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•hh aptrouMUn Am Pe> ftaspr Du IttO. 121 7*4 1 
2 1 toualtrs EC. fnls WS Msumua mPapniO) Poo. Am Pm 
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7# sb tixm The study by White and Frocb has a complicated 
drsign that involves a myriad of technical medical and behavioral 
smnablcs For emanate, several of the lungtfunction tests used an the 
study are controversial part ieulaiiy with respect to their impor¬ 
tance in lung disease * These tests can be influenced by nu m ero us 
fenon. including sufcjrct awareness, voluntary effort* perform the 
Sens, the ment of a subject's physical training the type of instru¬ 
ment used. the skill of the technician, the type of hratirq and cook¬ 
ing system in the home, the u*e of aerosol cosmetics, the use of 
medication^ and the apt and roce of the subject Research Pndinpt 
Pave shown also that there is great variability in the rrtuhi of hmg* 
Amnion tests, specially in normal or asymptomatic subjects u U 
short, certain questions relatinf to the reported dau need to he ad- 


Aside Pom any possible technical p ro b lems that the study may 
Pave, it* e^erimental premise may be questionable It is difficult so 
believe that the researchers have been able to identify a truly repre- 
aetwaiiv* group of subjects who have wort histories of 20 yean or 
more but who have never been reposed to tobacco smoke This “no 
exposure** group, along with other experimental groups mJ&k 

■"* *- -**"«*«* 

Douovoo M Anoo, M D 
HiiK >(J OWI Atmospheric Hcahh Sciences, lac 
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2 Commas GM, Fnoto F. Cfark TfH. toe IF. Whrta» F Im m u b y m i 
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B. 1714 
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7# Skr £«W Perhaps in the light of White and Froth's fading 
•f a physiologic mechanism for health hatsrds to aduh passive 
smokers, medical workers will he inclined to pay more serious at¬ 
tention to the psychosocial consequences of the symptoms atten¬ 
dant on environmental pollution by tobacco smoke, at reported by 
nonsmokm The range of symptoms includes ryt and nasal vena¬ 
tions, eoughing. impaired breathing headache, drowsiness, dis- 
aims, nausea, difficulty in staying alert, aad interference with in- 
•Mkctual 1 performance * Evidence of threats ta physical health as 
fsoponam. but it is also important it ihsdy the possibility that 
smoke pollution interferes with the quality of life and efficiency in 
the carrying oui af day-eodky actvntia, such as a student's ability 
so attend to s classroom tenure, a pilot's ability to operate an air¬ 
craft aafely, or tbe abibty of a pcrson who r»hdf cigarettc smoke of- 
fcnsive so find a job The concern over indeacs of cmcess morbidity 
and mortality, although immensely important, is only one aspect ti 
the problem. 

Romalp E foot, Fm D 
Dunu C WoiMitt, Fm D 
Chvham, NH 05424 University of New Hampshire 

^Skor RE. WiEms DC R ^^ fkyoaloyKaliiadpty rt ts l Gg i caliymp- 
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7rb£Mr White and Froeb demonstrate the dVrct af 20 years 
•f passive smoking in a working environment on pulmonary func¬ 
tion and point out that the differences were sifniAesru only far FIF 
25-75% A study by the French Cooperative Croup t AARC (Fol- 
hition stmosphfrique et Affectionsmpifatoires chroniques) looked 
at the effect af passive smoking in the home environment The 
mutts support thr conclusion that passive smoking has drleinrious 
affects 

The study was conducted in eight towns throughout France; 
measurements of forced expiratory flow ia persons 25 to 59 year* of 
iff were taken in their homes The dau from each household in 
which two adults (male and female) were examined were analysed. 
2SI2 wives who never smoked were studied in relation to the amok- 
mg habits of their husbands The 1163 whose husbands did smoke 
had a significantly,lower FEF 25-75%, but aho s significanily lower 
FEV, and FVC than wives whose husbands did not smoke (sge- 
adjusted means were, r e spect ively, 2 95 va 2 44 liters per second. 
t * 0 03 . 2 40 vs 235 htm, F - 002, and 517 vs 5 )2 Men. 
f * 0 02) This effect increased with the amount of sobarco paa- 
arvely smoked but became evident only in women 40 years af age or 
older, le , after about II years of exposure When the sample was 
split into two groups (one af women your*er than 40 yean of age 
and the other af thoac 40 years old or older), it appeared that the 
differences were oof significant before this age (age-adjusted means 
were, respectively, 320 v» 5 lt liters per second far FEF 25-75%; 
27| vs 2 77 Men far FEV,. and 3 54 v* 3 35 him far FVC) For 
w ome n 40 years old or older, the differences became highhr aigvuTi- 
cant (kfe-adjutted means far FIF 25-75%. 273 vs 2.54 liters per 
s econd. F » 0 0CM. far FEV h 2 43 vs 2 35 liters, F -0003. and far 
FVC, 3.00 v* 2 92 tilers, F - 0006) The differences persisted in sU 
social classes and in the various towns stud*d TV differences 
o bserved far FEV, show that the reduction of pulmonary function 
due to passive smoking is importaM enough to be detected through 
ouch an “ins ens itive** tarn. 


Foamcm JUvenujm, M D 
IN5ERM V 149 

F-94100 Vifitjuif. France 14 Ms, avenue F V Couturier 


The above ktten were referred to the authors «f the snick in 
question, who offer the fallowing nply; 

7* Mr £4w V prior pulmonary,studies had not Included passive 
Smokers and rxsmokrrs m their fcommoker groups, th ey pr obably 
would have been able ta differentiate between smokers and noo- 
•mokers an their FEF 25-75% evmluatiom 
To compare a doar-mponae estimate with the resuhs M ns 


Source: https://www.industrydocuments.ucsf.edu/docs/xnnx0000 
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Comstock, G.W., Meyer, M.B., Helsing, K. J., TOckman, M.S. 
"Respiratory Effects of Household Exposures to Tobacco' Smoke and 
Gas Cooking" Am Rev Resp Pis 124: 143-148, 1981. 

SUMMARY: The records of 1,724 residents of Washington County, 
Maryland, who had participated in 2 studies of respiratory symptoms 
and ventilatory function were analyzed to evaluate the effects of 
exposures at home to tobaco smoke generated by other members of 
their households and to fumes from the use of gas as a> cooking: 
fuel. Currently smoking subjects showed the highest frequency of 
respiratory symptoms and impaired ventilatory function; former 
smokers showed a lower frequency of these findings: and persons 
who had never smoked! had the lowest prevalence of abnormal 
respiratory findings. The presence of a smoker in the household! 
other than the subject was not associated with' the frequency of 
respiratory symptoms, and only suggestively associated with evidence 
of impaired ventilatory function. The use of gas for cooking was 
related to an increased frequency of respiratory symptoms and 
impaired ventilatory function among men, being most marked' among 
men who had' never smoked. There was no evidence that cooking with 
gas was harmful to women. 


Source: https://www.industrydocuments.ucsf.edu/docs/xnnxOOOO 
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Respiratory Effects of Household Exposures 
to Tobacco Smoke and Gas Cooking 1-3 


GEORGE W. COMSTOCK, MARY B. MEYER; KNUD J. HELSING, and MELVYN S. TOCKMAN 


SUMMARY Tha records of 1,734 ratioant* of Waahlhgton County. Maryland, who had panic}- 
pa I ad In 2 studio* of roaplratory aymptoma and vanttlatory function wara analyzad lo avaluata I ha 
affacta of axpoauroa at homo to tobacco amok* ganaratad iby othar mambara pfthair houaahotda 
and to fumoa from tha uaa of gaa at a cooking IPal. CUrrantly tmoklng tubjtcta ahowad tha high- 
oat tmqoancy of roaplratory aymptoma and impalrad vontllatory function; formor amokara ahowad a 
lowar fraquoncy of lhoaa findinga; and partona who had navar amokad hadItha towait pravaianca 
of abnormal roaplratory findinga: Tha proaanca of a amokar In tha houaahold othar than tha aub- 
fact waa not aaaociatad with tha haguancy of roaplratory aymptoma. and only auggaathroiy aaao- 
da tad with orfdanca of Impalrad vanUlatory function. Tha uaa of gaa for cooking waa ralatad to 
an Incraaaad fraquoncy of roaplratory aymptoma and impalrad rantiiatory function among manj 
balng moat mark ad among man who had navar amokad. That# waa no avidanca that cooking with 
gaa waa harmful to woman. am mv atsam ots iati. itotMU 


Introduction 

Domestic air pollution must have 
been a human health problem since the 
time that cave-dwelling hominids first 
built fires. Only recently, however, 
have such effects been documented. 
Smoke from fires in huts has been im¬ 
plicated as a cause of chronic respira¬ 
tory disease both in India and in New 
Guinea (1, 2). In more modern homes, 
tobacco smoke produced by others, 
clearly an annoyance to many non- 
smokers, and fumes from cooking 
fuels are now coming under suspicion 
as causes of respiratory symptoms and 
reduced ventilatory functioni 

Both these sources of domestic air 
pollution have been shown to produce 
potentially damaging pollutants. Res¬ 
pirable particulates have been found to 
be higher in homes of smokers (3), and 
higher concentrations of nitrogen diox¬ 
ide were recorded in homes where gas 
was used as a cooking fuel than in 
homes using electricity for cooking (4, 
5). But the extent to w hich smoking by 
others or cooking with gas are detri¬ 
mental to human health is a question 
that is still unsettled, largely because of 
the difficulties in measuring individual! 
exposures artti because of inconsistent 
findings. 

Most of the subjects for studies of 
such exposures have been children. 
Studies using frequency of illnesses as 
ani outcome measure agree that chil¬ 
dren from homes withi smokers are 
more likely to have respiratory illnesses 
than those not exposed to tobacco 
smoke at home (6-14). Some doubt is 
cast on the specificity of this relation¬ 
ship, however, by findings that nonres^ 
piratDry illnesses were also more com¬ 
mon among the children of smokers, 
although this excess could have oc¬ 
curred by chance (6. 8). Respiratory 
symptoms among children were re¬ 
ported by 4 studies, 3 finding an 
association with smoking by family 
adults (9, 15, 16), whereas one stated 


that no association was found but did 
not show the data on which this state¬ 
ment was based (iJ7). Of 4 studies of 
ventilatory function (13, 16-18), 2 
found an association with parental 
smoking (16, 18). 

The effect of smoke produced by 
others, so-called involuntary smoking, 
on adults is even less clear. In Tucson, 
and in 3 small towns in the eastern 
United States, respiratory symptoms 
were not associated with exposure to 
tobacco smoke in the home (9,17). The 
fetter study found ventilatory function! 
to be unrelated to involuntary smok¬ 
ing. In contrast, a third study of adults 
found evidence of airways obstruction 
among persons exposed to involuntary 
smoking at home (19). 

There are also disagreements regard¬ 
ing the respiratory' effects associated 
with gas cooking. In England and Scot¬ 
land, and in 6 cities in the United 
States, children living in homes using 
gas for cooking were more likely to 
have had respiratory illnesses than 
those from homes using electricity 
(11-13). This association was not 
found in Columbus, Ohio, and in Long 
Island, New York (20. 21), Ventilatory 
function was found to be diminished 
among persons living in homes with 
ga$ cooking in 1 study (13) but not in 2 
others (112, 20). 

Whether or not domestic air pollu¬ 
tion is hazardous to health is an issue 


for preventive medicine and public 
health that needs to be resolved by ad^ 
ditional and continued studies. The 
potential hazards of gas cooking and 
of involuntary smoking can both be 
controlled, the former by adequate 
stove ventilation (5) and the latter by 
providing additional incentives for 
smokers to quit and nonsmokers not to 
start. As energy-saving incenihes in¬ 
crease, the potential importance of 
domestic air pollutants will also in¬ 
crease as home improvements decrease 
the dilution of household air by infil¬ 
tration. 

Methods 

The subjects for this study were 1.950 adult 
residents of Washington County in western 
Maryland who were examined in 1977 in 2 
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separate but related studies. One of these 
«a^ a comparison ofi 3 standardized ques¬ 
tionnaires: a respirators questionnaire new¬ 
ly developed by the American Thoracic 
Society for the Division of Lung Diseases. 
National Heart, Lung and Blood Institute 
(22); the original version of the question¬ 
naire used by the National Heart. Lung and 
Blood Institute (23); the 1976 version of the 
BritishiMtdical Research Council question¬ 
naire (24); The 3 questionnaires were found 
to produce similar frequencies of histones 
of chronic cough and chronic phkgm The 
new American Thoracic Society- Division 
of Lung Diseases questionnaire elicited 
more complaints ofi wheeze, whereas the 
older questionnaire used by the National 
Heart. Lung and Blood I Institute elicited 
more mild breathlessness than the other 2 
(25). 

The I .OW subjects for this questionnaire 
study were selected from the respondents to 
a health census of Washington County 
done in the summer of 1975 (25). Enumera¬ 
tion of residents is estimated to have been 
U9* 7 * complete. Selections of study subjects 
were made from the census lists in a way 
that produced samples of subjects for each 
of the 3 questionnaires that were similar in 
size and composition with Tespect to age. 
sex. race, rural residence, education, and 
cigarette smoking. Approximately three 
quarters of each sample were cigarette 
smokers. Although the selection process 
was too complex to allow definite states 
merits as to representativeness, there was 
reason to believe that the subjects in each of 
the small i subcategories of the samples did 
not differ from all enumerated residents in 
the same subcategories by more than 
chance variation. 

The second group of 946 subjects were 
participants in a longitudinal study of white 
men who participated in a private census of 
Washington County in 1963 and who were 
35 to 65 yr of age It that time (26, 27). Par¬ 
ticipation in that census was estimated to 
have been better than 98^« complete: Sub¬ 
jects for the longitudinal study were 
selected to provide a representative sample 
of men who did and did not smoke ciga¬ 
rettes and who were residents of the county 
areas in and adjacent to the city of Hagers¬ 
town. All of the subjects in the longitudinal 
study were administered the new question¬ 
naire developed by the American Thoracic 
Society 

The questionnaire study was done in the 
spring and summer of 1977. Approximately 
40*1 of the subjects completed question¬ 
naires that had been mailed to them; the 
others were interviewed by telephone, in 
the longitudinal study, all subjects were in¬ 
terviewed in person during the summer or 
autumn of 1977. Interviewers for both 
studies were carefully trained in the use of 
the questionnaires. 

Ventilatory function testing was done in 
over half of the subjects in the question¬ 
naire study and in virtually all of those in 


the longitudinal study. Five satisfactory 
blows by the standing subject into a cali¬ 
brated Stead-Wells spirometer were re¬ 
corded (28). Both' forced expiratory volume 
in one second (FEY,) and forced vital 
capacity (FVQ were calculated, as was the 
ratio of observed to predicted FEV,. Cor¬ 
rections were made for temperature. For 
our analyses, only the best of the 5 values 
were used! Predicted values were calcu¬ 
lated, using the data of Goldman and Beck- 
lake (29). to adjust for age. sex, and height. 

Household exposures were assessed from 
information recorded in the health census 
ofi 1975. Information was available on 
smoking histories of adult household mem¬ 
bers. the use of gas as a cooking fuel, air 
conditioning, the number of adults and 
children in the household, and the number 
of rooms. Several calculated indexes were 
used: persons per room, children under 15 
>7 ofi age per household, ever-smokers per 
room and per household; and cunent 
cigarette smokers per household. Years of 
school completed and number of batht 
rooms in the household were used as indica+ 
tors of socioeconomic status, 

Six groups were selected for final 
analysis. Their derivation from i the 1,950 
subjects in the 2 original studies is shown in 
a flow diagram (figure 1) Most of the 
exclusions occurred among longitudinal! 
study participants. 15 r o of whom were not 
identified in the 1975 census. Some house¬ 
holds contained 2 index persons. Because ofi 
their small number, the simplest method of 
handling this potential problem was to ex¬ 
clude them from the analysis. Another 
small group ofi persons was dropped be¬ 
cause of incomplete information on their 
respiratory questionnaires,, virtually all in¬ 
volving mailed questionnaires. The final 6 
study groups consisted of 426 men and 113 


w omen w ho had never smoked I cigarettes, 
199 men and 33 women who hadlformerly 
smoked cigarettes, and! 644 men and 1 309 
women w ho currently smoked I cigarettes. 

To adjust findings for the effects of 
potentially confounding factors, binary 
variable multiple regression was used, as 
described by Feldstein (30) and adapted for 
epidemiologic use by Shah and Abbey (31). 
This regression method does not assume 
that relationships are linear and minimizes 
the effect of extreme values. It does assume 
that the contributions of the independent 
variables are additive. 

Results 

Characteristics of the subjects in the 6 
study groups are shown in table 1. Dif¬ 
ferences in distribution ofi characteris¬ 
tics between men and women resulted 
largely from the fact that the males 
represented 2 study populations with 
different criteria for selection, since the 
longitudinal study involved only men, 
while the questionnaire study popula¬ 
tion was composed of nearly equal 
numbers of each sex. Differences be¬ 
tween persons who never smoked, 
former cigarette smokers, and current 
cigarette smokers also reflected dif¬ 
ferences between the kinds of persons 
who selected themselves into these 3 
smoking categories. The distribution i 
of current smokers by amount smokedi 
was caused in part by over-sampling 
heavy smokers fori the questionnaire 
study. Because of the resulting dif¬ 
ferences between the study groups, 
their experiences were analyzed 
separately as proportions of persons 



Fig 1. Derivation of aiudy populations 
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\ table 1 


PERCENTAGE DISTRIBUTION OF SUBJECTS *N STUDY GROUPS BY SEX. CIGARETTE SMOKING HISTORY. 
AND OTHER SELECTED CHARACTERISTICS 


Characteristics 



Men 



Women 


Never, 

Smoked 

E*smokers 

Current 

Smokers 

Never 

Smoked 

Ex smokers 

Current 

Smokers 

Number of subjects 


426 

199 

644 

113 

33 " 

309 

Age in 1975 

20-34 

6 2 

50 

15 5 

354 

333 

356 


35-44 

9.2 

75 

15 1 

23 9 

121 

29 1 


45-54 

345 

382 

42 2 

31.0 

27 3 

256 


55-64 

3i 9 

322 

22 4 

97 

27 3 

97 


65 ♦ 

162 

17 1 

48 

0 

0 

0 

Education 

< 12 

30.3 

533 

466 

466 

27 3 

518 


12 

31 7 

25 6 

33 11 

319 

45:5 

27 8 


>12 

380 

21 1 

203 

195 

27 3 

204 

Number of bathrooms ■ 

1 or less 

542 

69 3 

710 

73 5 

57 6 

699 


>1 

45 8 

307 

290 

265 

424 

30.1 

Person s/room 

<05 

481 

44 7 

373 

27 4 

36 4 

27 8 


>05 

519 

553 

62 7 

72 6 

63 6 

72 2 

Children < 15 

0 

685 

74 9 

57.5 

45 1 

455 

39 5 


1 ♦ 

315 

251 

425 

549 

545 

60:5 

Air conditioning 

Yes 

671 

653 

592 

549 

576 

59 9 


No 

329 

347 

40 8 

451 

42 4 

40 1 

Current number Of 

0 

1000 

100 0 

0 

1000 

10010 

0 

cigarettes/day 

< 20/day 

0 

0 

207 

0 

0 

356 


20 ♦/day 

0 

0 

793 

0 

0 

64 4 

Other cigarette smovers 

No 

777 

623 

461 

66 1 

39 4 

379 

in household 

Yes 

223 

37 7 

539 

31 9 

606 

62 1 

Cooking fuel 

Electricity 

748 

638 

65 0 

628 

69 7 

612 


Gas 

16 0 

29 1 

269 

29 2 

27 3 

336 


Other 

92 

70 

6 1 

80 

- 30 

5 2 


with respirator)’ findings, adjusted for 
the effects of independent variables 
shown in table I . 

Effect of other smokers in house¬ 
hold . The frequency of major respira¬ 
tory symptoms among subjects showed 
little evidence of an association with 
the presence of some one else in the 
household who smoked cigarettes 
(tablt 2). This held true regardless of 
sex or smoking history of the subjects. 
None of the relktive risks nor the pro¬ 
portion of relative risks greater than 
1.0 exceeded what could easily have 
resulted from chance. The presence of 
poor ventilatory function, defined as 
FEV, being less than 80% of the pre¬ 
dicted value or less than 70% of the 
FVC, is shown in table 3. Although 
there is a definite tendency for persons 
with another smoker in the household 
to'have impaired ventilatoryjunction, 
none of the observed differences was 
great enough to achieve significance. 

Effect of cooking fuel. The associa¬ 
tions of respiratory symptoms with the 
type of fuel! used for cooking are 
shown in table 4, again as adjusted 
proportions. Relative risks are shown 
for the comparisons of gas with elec¬ 
tricity. Men w hose households had gas 


as a cooking fuel were at greater risk of 
having each of the respiratory symp¬ 
toms than men whose households used 
electricity as a cooking fuel, although 
these risks achieved significance (p < 
0.05) only for chronic coughv wheeze, 
and breathlessness of Grade 3 or more 
among men who never smoked. Among 
women, there was no evidence that ex¬ 
posure to gas cooking was associated 
with a greater risk of having respira¬ 
tory symptoms than exposure to other 
cooking fuels. If a crude correction for 
multiple comparisons is made by multi¬ 
plying p values by 24 (the total number 
of comparisons, counting cough and! 
phlegm as one comparison because of 
their high correlation), only the excess 
risk of breathlessness of Grade 3 or 
more among men who never smoked! 
cigarettes retains significance at a p 
value of 0.05 or less. 

The adjusted proportions of persons 
with impaired ventilatory function as 
related to cooking fuel is shown in 
table 5. Among men w ho never smoked 
cigarettes, gas cooking was definitely 
associated with impaired ventilatory 
function, even when corrected for mul¬ 
tiple comparisons There were too few 
women who had never smoked ciga¬ 


rettes and whose ventilatory function 
was tested to put any reliance in the 
similar association observed among 
them for gas cooking and diminished 
FEV,. There was only slight evidence 
of an association of impaired ventilato¬ 
ry function associated w ith gas cboking 
among men who formerly smoked cig¬ 
arettes, and none among men or wom¬ 
en who currently smoked cigarettes. 


Discussion 

The importance of indoor sources of 
air pollution* such as tobacco smoke 
and fumes frorni unventtd gas flames, 
is almost certain to increase as homes 
are made more and more air-tight in an 
effort to hold down heating and cool¬ 
ing costs. Although the evidence of 
harm from passive smoking or gas 
cooking is not yet conclusive, it is suffi¬ 
ciently suggestive among children to 
warrant serious consideration. Part of 
the difficulty in establishing an associa¬ 
tion between hoffSWTOld exposures and 
respiratory symptoms among adults is 
that they have a variety of exposures 
outside of the home, such as air pol¬ 
lutants in the community or at work. 
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V ADJUSTED PERCENTAGES* OF PERSONS WITH SPECIFIED RESPIRATORY SYMPTOMS BY 
SEX AND NUMBER OF CIGARETTE SMOKERS IN THE HOUSEHOLD EXCLUSIVE OF 

SUBJECTS AND BY CIGARETTE SMOKING HISTORY_ 


Number of Cigaretle Smoker* In 
Household Exclusive of Subjects 



Men 



Women 


0 

14 

RRt 

0 

1 4 

RRt 


Never Smokers 

Number 

331 

95 

— 

77 

36 

— 

% with respiratory symptoms 

Chronic cough 

1.3 

6i0 

096 

60 

1.0 

017 

Chrome phlegm 

14 

7 6 

090 

518! 

42 

072 

Chronic cough end phlegm 

37 

46 

1.30 

4 6 

1.3 

026 

Wheel* 

221 

23 0 

1:04 

201 

291 

145 

Breathlessness, grade 3 

3.9 

42 

1.06 

6.5 

15.2 

1.79 

Chest illness tn past 3 yr 

12.0 

1110 

092 

24 2 

233 

096 

Exsmokers 

Number 

124 

75 

— 

13 

20 

— 

* with respiratory symptoms 

Chronic cough 

12.6 

164 

1.3 

15.3 

1010 

0 7 

Chrome phlegm 

137 

21.3 

1.6 

6i 

93 

111 

Chrome cough and phlegm 

7.6 

14 1 

1.9 

66 

9 3 

111 

Wheeze 

360 

49 1 

1.3 

7 4 

252 

3 4 

Breathlessness, grade 3 

12.2 

15.6 

1.3 

3.3 

17:9 

5 4 

Chest Illness in pasl 3 yr 

20.5 

246 

1.2 

448 

309 

07 

Current Smokers 

Number 

297 

347 

— 

117 

192 

— 

% with respiratory symptoms: 

Chrome cough 

394 

35.2 

069 

27,9 

330 

1 18 

Chronic phlegm 

349 

31.2 

069 

282 

302 

1.07 

Chronic cough and phlegm 

242 

245 

1.01 

182 

227 

125 

Wheeze 

540 

464 

0.90 

50.2 

466 

0 97 

Breathlessness, grade 3 

194 

151 

078 

16 1 

245 

152 

Chest illness in past 3 yr 

161 

146 

062 

27.3 

30.6 

1.13 


• AOtutied tor ettecit of ch*r*e**ritiic* m Ub«t 1 *ic*pi tor p«mnc« or oih*r %mokv% m houMftotd 
t floiottvo rto* oMociotod »rth having a ogaratt* omosar othw than in* auOyaci m m# howaahoifl 


TABLE 3 


ADJUSTED PERCENTAGES* OF PERSONS WITH SPECIFIED DEGREES OF VENTILATORY 
FUNCTIONS BY SEX AND NUMBER OF CIGARETTE SMOKERS IN THE HOUSEHOLD 
EXCLUSIVE OF SUBJECTS. AND BY CIGARETTE SMOKING HISTORY 




Number ot Cigarette Smokers In Household 
Exclusive of Subjects 




Men 



Women 



0 

1 4 

RRt 

0 

1 + 

RRt 

Never Smokers 

Number 

291 

76 


34 

15 

__ 

% with impaired ventilatory 
function: 

FEV, <80% predicted 

510 

71 

1142 

69 

0 

0 

FEV JFVC <70% 

75 

93 

1H9 

0 

0 

— 

Exsmofcers 

Number 

114 

65 

Ul . 

7 

10 

_. 

% with impaired ventilatory 
function: 

FEV, <60% predicted 

92 

16 1 

15i 

0 

0 


FEVJFVC <70% 

18.1 

205 

111 

0 

0 

— 

Current Smokers 

Number 

215 

257 


49 

93 

_ 

* with impaired ventilatory 
function: 

FEV. <80% predicted 

225 

261 

1114 

155 

175 

1.11 

FEV JFVC <70% 

272 

301 

111 

7.7 

9.9 

129 


* AOfvmd for affactt Of eh**»cter«lie» M taWa 1 axoapt lot praaanoa 0 * othar amofca** tn hovMhoM 
t Aatatrv* non aoaociatad wflh having a c*g*r*tt« smoke* othar man tha subject in tha howaahotO. 


ot associations with smokers in many 
pikers away from home. 

Funhermore, it seems likely that an 
effect of household exposures will be 
demonstrable only among persons who 
have never smoked! The exposures 
from one's own smoking; particularly 
from inhaling the smoke, arc many 
times more intense thani would be 
tolerated in the ambient air. In the 
present study, as in many others, cur¬ 
rent smokers had much higher rates of 
respiratory symptoms than persons 
who had never*smoked. Former ciga¬ 
rette smokers ]had rates intermediate 
between perscmisai^p had never smoked 
and current smokers, perhaps because 
the presence of these symptoms had in¬ 
duced them to stop smoking. In any 
case, these findings among former 
smokers emphasized the need to base 
studies of household exposures on per¬ 
sons who have never smoked rather 
than on persons who are not current 
smokers, a group that is a mixture of 
those who have never smoked and 
those who have quit. 

The present study also suggested that 
effects of household exposures may be 
more readily demonstrable among men 
than among women. At first glance, 
this seems paradoxical; since women in 
this community are much less likely to 
work outside of the home than men, 
and hence are presumably more likely 
to be exposed to pollutants at home. 
But domestic air pollution is nothing 
new, dating back at least to the times 
of the cave-dwelling Cro-Magnon peo* 
pie. Judging from present day ex¬ 
periences in I ndia and New Guinea (1, 
2), smoke exposure in the home prob¬ 
ably did not diminish greatly until 
stoves and furnaces came into common 
use only a few hundred years ago. 
Selective factors for resistance to 
smoke have thus had ample time to 
operate, and it seems possible that this 
selection might have resulted in women 
being less susceptible to domestic 
smoke and fumes than men. Whatever 
the reason 4 recent reports h*ve in¬ 
dicated that deterioration iifr ven¬ 
tilatory function among cigarette 
smokers is less marked among women 
than among men (32,33). It is also per¬ 
tinent to note that one of the studies 
that failed to find an eff ect of gas 
cooking on adults was limited to 
women (20). 

Because of the contradictory find¬ 
ings thus far reported, it is dfearly 
desirable to look further at the prob- 


I 

I 

I 

i; 


Source: https://www.industrydocuments.ucsf.edu/docs/xnnxOOOO 
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TABLE 4 

ADJUSTED PERCENTAGES* OF PERSONS WITH SPECIFIED RESPIRATORY SYMPTOMS BY 
SEX AND TYPE OF COOKING FUEL AT HOME. AND BY CIGARETTE SMOKING HISTORY 


Men, Women 


Gas Elec Gthe' RR*' Gas Elec Other RR* 


Never Smokers 
Number 

% with respiratory symptoms 
Chrome XOUOh 
Chrome phlegm 
Chrome couQh and phlegm 
Wheeze 

Breathlessness: grade 3 
Chest illness in past 3 yr 

Exsmokers 

Number 

% with respiratory symptoms 
Chronic cough 
Chronic phlegm 
Chronic cough and phlegm 
Wheeze 

Breathlessness, grade 3 
Chest illness in past 3 yr 

Cuneni Smokers 
Number 

* with respiratory symptoms: 
Chronic cough 
Chronic phlegm 
Chronic cough end phlegm 
Wheeze 

Breathlessness^ grade 3 
Chest illness in past 3 yr 


68 

319 

39 

— 

161 

66 

72 

2 44 * 

10 3 

82 

50 

126 

6 7 

31 

28 

2 B 1 

339 

200 

208 

1 . 70 * 

112 

2 6 

26 

431 * 

163 

11 0 

9 7 

148 

56 

127 

14 

- 

20 9 

11 7 

7.5 

179 

24 8 

137 

86 

1161 

149 

610 

86 

1187 
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lem of household exposures. The 
specificity. of the associations of 
respiratory findings with these ex¬ 
posures should be investigated to help 
rule out the possibility that exposed 
populations have other factors that 


cause them to have more illness in 
general or lead them to seek medical 
care more readily than the unexposed. 
Findings should also be reported 
separately for each sex, and for at least 
3 groups of smokers-never, former. 


and current. Adjusting for these fac¬ 
tors may obscure a real association in 
one of the subgroups. Exposures out¬ 
side the home should also be taken into 
account whenever possible. 

An additional incentive for estab¬ 
lishing whether or not household ex¬ 
posures to tobacco smoke andi gas 
cooking are important is that both are 
remediable. Venting gas stoves can 
markedly reduce concentrations of ox¬ 
ides of nitrogen in the home (5). The 
possibility that smoking may hamn 
others, especially children, should in¬ 
crease motivation for smokersjp quit 
and nonsmokers not to start. Perhaps 
the Victorian custom of smokers retir¬ 
ing to a specified room to indulge their 
habit should be reinstitiuted, particular¬ 
ly if that space can also be vented to the 
outsidt. 
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Kauffmann, F. , Tessier, J.F., Oriol, P. "Adult Passive Smoking: In 
The: Home Environment: A Risk Factor For Chronic Airflow Limitation" 
American Journal of Epidemiology 117: 269-280, 1983. 

SUMMARY: Using the data of the French Cooperative Study PAARC 
(Pollution Atmospherique et Affections Respiratoires Chroniques), 
which in 1975 surveyed more than 7800 adult residents of seven 
cities throughout France, the authors compared the spirometric 
measurements of two groups of nonsmokers: those with and without 
exposure to passive smoking in the home. They restricted the 
analysis to subjects aged 40 years of [sic] more (i.e., those 
presumably exposed for 15 years or more to smoking by their spouses) 
and who were living in households without other persons aged 18 
years or older (to avoid potential misclassification as true 
nonsmokers of persons living with non-interviewed individuals). 
The authors found that nonsmoking subjects of either sex whose 
spouses were current smokers of at least 10 g of tobacco a day had 
significantly lower forced mid-expiratory flow rate (FEF 25-75) 
than those married to nonsmokers. This difference was not explained 
by social class, educational level, air pollution, or family size. 
Women,, among whom passive smoking is much more prevalent than it 
is among men, also showed a significant difference in forced 
expiratory volume in one second (FEV1), and a clear dose-effect 
relationship to amount of smoking by their husbands was found! in 
the large subgroup of women without paid work (i.e., those not 
exposed to workplace smoking). 


Source: https://www.industrydocuments.ucsf.edu/docs/xnnxOOOO 
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ADULT passive SMOKING IN THE HOME ENVIRONMENT: A RISK 
FACTOR FOR CHRONIC AIRFLOW LIMITATION 

FRANCINE KAUFFMANN,' JEAN-FRAN C01S TESSIER' and PAULORIOL’ 

Kautlmann, F. (INSERM UJ169, F-94807 Villa) ulf Cbdax, Ft«nc«), >F. Tat- 
alar and P. Oriol. Adult passive smoking In tha homa environment: a risk factor 
for chronic airflow limitation, Am J Epfdem tof 1963;117:269-60. 

Using tha data of tha Franch Cooperative Study PAARC (Pollution At- 
mospherlque at Affection* Rasplratoiras Chroniquas), which In 1S75 surveyed 1 
more than 7600 adult residents of seven cities throughout Franca, the authors 
compared the aplromatrlc measurements of two groups of nonsmoker*: those 
with and 1 without exposure to passive smoking in the home. They restricted 
the analysis to subjects aged 40 years of more (Le M those prasumably ex¬ 
posed tor 16 years or more to smoking by their spouses) and who ware living 
In households without other parsonsaged 18 years or older (to avoid potential 
misciasstfication as true nonsmoksrs of parsons living with non-IMtrviewed 
Individuals). Jha authors found that nonsmoking subjects of eitheroex whose 
spouses wete current smoker* off ot lqest 10 g of tobacco s day Kad signifi¬ 
cantly lower forced mid-expiratory flow rata tMfrtl^ao married to 

tfisnsmoker*. This difference was not explained by soctfk! clams, educational 
iavat, air pollution, or family size. Woman, among whom passive smoking Is 
much more prevalent than it la among man, also showed a significant differ¬ 
ence In forced expiratory volume In one second (FEV,), and a clear dosa- 
Offact relationship to amount of smoking by their husbands was found m the 
large subgroup of woman without paid work (Le., those not exposed to work¬ 
piece smoking). 

airway obstruction: educations! status; epidemiologic methods; smoking;; 
social class; spirometry 

Active smoking is well recognized as a cently demonstrated the deleterious effect 
risk factor for chronic airflow limitation for nonsmokers of working in a smoky en- 
(1) The role of passive smoking has not vironment for 20 years, w hereas two 
yet been finally defined One study (2) re- studies (3, 4) did not show a significant 
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decrease in forced expiratory volume with 
household exposure to tobacco smoke in 
adults, though a trend was found in one 
study (4). 

We present here a detailed analysis of 
lung function indices among adults ac¬ 
cording to passive smoking in the home. 
Cbnfounding factors and dose-effect re¬ 
lationships are considered. 

Matxxials and methods 

The detailed protocol of the French 
Cooperative Study PAARC (Pollution 
Atmosph£rique et Affections Respira to ires 
Chroniques) realized in 1975 has been 
published elsewhere (5k The primary pur¬ 
pose of the study was to look at the possible 
role of air pollution on respiratory symp¬ 
toms and ventilatory function. The effect 
was hypothesized as smalland therefore, 
the design of the study took into account 
various confounding variables and in¬ 
cluded a large number of subjects. This 
provides a good opportunity to look at the 
possible role of passive smoking. Briefly, 
the adult subjects for this study were 
23,715 residents of 24 areas in seven cities 
throughout France (Bordeaux, Lille, Lyons, 
Mantes-la-dolie, Marseilles, Rouen; and 
Toulouse). These subjects, all 25-59 years 
of age, were members of households se¬ 
lected by a preliminary survey, and were 
all French, nommanual employed "heads” 
of household (to avoid subjects with im¬ 
portant occupational exposure); and resi¬ 
dent in the area for at least three years 
(to have a known exposure to air pollution 
fora minimal duration): In the main sur¬ 
vey, 6 per cent of the subjects selected re¬ 
fused and 7 per cent were not seen for 
other reasons. The remaining 87 per cent 
were interviewed at home with a question¬ 
naire derived from the British Medical 
Research Council/European Coal and 
Steel Community questionnaire (BMRC/ 
ECSC) (5, 6)j Respiratory symptoms, past 
and present personal smoking habits, 
occupational exposure, occupation, social 


class, educational I level, composition of 
the household, and housing conditions 
were recorded. 

Spirometric measurements with a dry 
expirograph (Vitalograph) were obtained 
for 95 per cent of the interviewed At least 
three tracings were performed following 
ECSC recommendations (7). The maxi¬ 
mum values of forced vital capacity (FVC), 
and of forced expiratory volume in one 
second (FEV,) expressed in ambient tem¬ 
perature and pressure saturated condi¬ 
tions were used in analysis Forced mid- 
expiratory flow between 25 and 75 per 
cent of the vital capacity (FEF^-ri) was 
calculated on the tracing with the maxi¬ 
mum FEV,. Good tracings were defined 
by standard criteria. Although a pilot 
study had previously been undertaken on 
3000 individuals (5), there remained some 
discrepancies in the data between towns 
in the main study, in particular, the per¬ 
centage of poor tracings and regression 
coefficients on age were significantly dif¬ 
ferent between towns. Because of this, to 
avoid possible bias^ we considered in the 
analysis town-adjusted spirometric vari¬ 
ables. For the €707 men and 8287 women 
with good tracings, we calculated the re¬ 
gressions of FVC, FEV! and FEF J5 _ n on 
age and height for each sex and town and I 
then adjusted normalized spirometric 
variables for age, height, sex, and town. 
Normalized value of FVC for a given sex 
of a subject living in town i * (observed 
FVC - (o, Age + 5, Height + e,)) Vx*, 
where a, and b, are the regression coeffi¬ 
cients on age and height, c, the intercept 
and x? the residual variance for town f 
Because the main analysis is restricted to 
subjects 40 ye ars of age or more, for a rea¬ 
son to become apparent, we then used re¬ 
gressions restricted to people of this age 
group for a better adjustment, though 
using the genera) regression would not 
change the figures much. In the presenta¬ 
tion, the normalized values were com 
verted to those for subjects of mean age 
and height. 
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Adjusted FVC = FVC 4 normalized FVC 

I 'i, tn, - lte? 

where n t is the number of subjec ts av ailt 
able for regression in town i and FVC the 
mean among all subjects of the same sex. 

Current smokers were divided into 
heavy smokers (20 g or more of tobacco a 
day, as cigarettes, cigars, or pipe), moder¬ 
ate smokers (10-19 g a day) and light 
smokers (up to 9 g a day). Ex-smokers 
were those who Had stopped for at least one 
monthi The usual nonsmokers were di¬ 
vided into "true" nonsmokers, defined as 
those living in households with no smoker 
or ex-smoker interviewed, and passive 
smokers, those living with at least one 
smoker or ex-smoker. In the present 
analysis, we considered mainly those liv¬ 
ing with a current smoker of 10 g a day or 
more. Unless otherwise specified, it is this 
group which is called passive smokers. 
Occasionally, light passive smokers, i.e., 
nonsmokers living with a current smoker 
of 1-9 g a day are considered. Those liv¬ 


ing with an ex-smoker are excluded from 
the analysis of passive smoking 

We restricted the" analysis to the 
homogeneous group of 5266 household^ 
with two spouses interviewed and living 
with no other person aged 38 years or 
more to avoid potential miaclassification 
as true nonsmokers of persons previously 
living with a smoking spouse or living 
with a son or daughter aged 18-24 years 
not interviewed or living with a spouse 60 
years or older not interviewed. The active 
and passive smoking of the 7818 house¬ 
hold members who performed good spiro¬ 
metric tracings are presented in table 1. 
M*n were 2 6 times more often active 
smokers than women and among non- 
smokers in the usualIsense (i.e., nonactive 
smokers), women were 5.2 times as likely 
to live with a spouse who was a current 
smoker than men were. 

Based on their most recent occupation, 
subjects were classified according to 
French sociooccupational classes defined 
by the Ihstitut National de la Statistique 
et des Etudes Economiques. Classes III, 
IV, II, V, VI, VII; IX were represented in 
the study and this order corresponds 


Tajle i 

Active and passive smoking among adult residents of seven cities throughout France, surveyed in the 
French Cooperative Study PAAiflC* 



Men 

Women 

Tou) 

3915 

3903 

Ever-smoker* (snivel 

Smoker* *20 g/day 

1103 

189 

Smoker* 10-19 g day 

656 

254 

Smoker* 1-9 g/dky 

466 

406 

Ex-smoker* 

636 

252 

Passive smoker* 

Living with a smoker *20 g/day \ t 

27 

710 

Living with a smoker 10-19 g/day f 

SB 

448 

Living with a smoker 1-9 g/dsyt 

66 

322 

Living with an ex-smoker 

44 

461 

True nonsmokers 

649 

626 

Smoking habiu unknown 

38 

35 


• Pollution Atmospbirique el Affections Respiratoires Chronique*. 

♦ Referred to Uter as passive smokers. 

t Referred to later u light passive smokers 
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roughly to British social classes 1; H; 111; 
HI; ID, IV or V; III or IV; undefined. More 
precisely, they represent the following oo? 
cupations (in parentheses are given the 
percentages observed for men and women, 
respectively): III (27 and 8 per cent), 
managers, administrators, professionals; 
IV (31 and 16 per cent), intermediate- 
teachers, technicians, nurses, adminis¬ 
trators; II (16 and 8 per cent); self- 
employed—shopkeepers, craftsmen; V (22 
and 28 per cent); employees—clerks, 
salespersons; VI (0:4 and 6 per cent), 
manual workers, employedl VII (3 and 5 
per cent), personal service workers; IX 
(0,2 and 26 per cent), never employed. 
Subjects were classified ini three groups 
by educational level: persons having com¬ 
pleted the primary level (45 per cent of 
men and 52 per cent of women), secondary 
level (30 and 35 per cent) and university 
degree (25 and 13 per cent). 

Using the means of daily measure¬ 
ments over a three-year period of S0 2 
(acidimetrie method), which was the only 
pollutant measured that was found to be 
related to ventilatory function (8), sub¬ 
jects were classified as living in areas of 
low pollution (S0 2 <50 Mg'ni 3 ), moderate 
pollution (50 Mg 7 ^ 3 ^S0 2 <100 Mg 7 ni 3 ) 
and heavy pollution (SO* *100 Mg'n* 3 )] 

Chi-square tests and analysis of vari¬ 
ance with calculations of adjusted per¬ 
centages (Cochran s method) and adjusted 


means (analysis of variance and multiple 
regression) were used (8, 10): 

Results 

Comparing true nonsmokers and pas¬ 
sive smokers in the whole sample, FEV, 
and FEF»- n showed! opposite trends in 
men* and indicated that women had 
slightly lower values of FVC, FEV^ and 
jFEF». n fo^passive smokers than true 
nonsmokerv but the differences were not 
significant (table 2). Going back to crude 
FEE,,-,, values according to age for 
women, it appears that a difference be¬ 
tween true nonsmokers and passive 
smokers began around age 40 years (fig¬ 
ure 1). This is not surprising because the 
younger subjects have presumably been 
exposed for a relatively short time. Re¬ 
stricting the comparison to subjects aged 
40 years or more, i.e., presumably exposed 
^br 15 years or more (table 3), the differ¬ 
ence in FEF»-n became significant for 
tyrth men and women. FEV, was signifi- 
eantly lower only for women passive 
jfanokers, but for men, a trend in the same 
^direction was observed FYom these re¬ 
sults, it appears that living for at Ibast 15 
years with a current smoker of 10 g/day 
)or more was associated with a lower 
FEF„-n And to a lesser extent with a 
lower FEV,, 

We then looked to see if these differ¬ 
ences might be explained by confounding 


Taale 2 

FVC t FEV h and FEF ss . n (mean = SD) according to passive smoking among adult residents 
of seven cities throughout France, surveyed in the French Cooperative Study PAARC 




Men 



Women 



True 

ao&emokrn 

Faasive 

atDoker* 

p value 

True 

aonamokrn 

PkMivc 

•moken 

p value 

No. 

649 

65 

- 

626 

1168 


FVO* (liter*) 

4.32 = 0.63 

4 45 2 0.57 

NSt 

3 12 = 0 47 

3 09 = 0 45 

NS 

FEV? (liter*) 

3.55 = 0.60 

363 = 0.60 

NS 

2.56 = 0.46 

2 53 = 0 44 

NS 

rev^ n - 

(liteiWaecond) 

3.91 * 1.24 

3 77 = 1.13 

NS 

2.89 = 0.99 

2 85 = 0:95 

N5 


* Adjusted for age, height, town presented for a mean subject (male, 42.0 yean, 1.723 m; female, 42:0 
yean, 1.623 m). 

* NS, DDiuignifkant p > 0.10. 
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U rtiidenit 
>AARC + 


1 1 

V* 

«n 

p value 

8 


045 

NS 

044 

NS 

0.95 

NS 


3 m; female, 42 0 



2.0 1 _ ■ _ __ 

25 30 55 40 45 50 55 60 

AGE (years) 

FicuiE 1. FEF„-n according to ptwive vmoking and age among 1985 women. French Cooperative Study 
PAAJtC. Number of women thown in parentbeaea Significant difference* ware obaervtd for only two age 
group*. 30-S5 years ( p - 0.04) and 40-45 year* (p - 0 jOO4>. 


factors, in particular sociocultural data 
recorded in the study (social! clkss andi 
educational level). These variables ap¬ 
peared of interest because they were re¬ 
lated both to smoking and to spirometric 
variables. To look at what determined the 
exposure to passive smoking, we investi¬ 
gated active smoking determinants. Ac¬ 
tive smoking was lower for men with a 
university degree (table 4 ) whereas 
among better educated women it in¬ 
creased. As expected, assortative mar¬ 
riage for educational level and social class 
was very highly significant (x* 4 dif. for 
education tevel « 741 )j However, very 
highly significant resemblance in smok¬ 
ing habits between spouses was observed, 
though the association was lower than for 
educational level! For example, the pro¬ 


portion of women active smokers accord¬ 
ing to their husbands’ smoking habits was 
10 per cent for nonsmokers, 16 per cent 
for ex-smokers and 24 per cent for current 
smokers. The high significance of this re¬ 
semblance persisted after adjustment for 
the various sociocultural variables. 

On the whole, passive smoking ap¬ 
peared to be related to the sociocultural 
variables. For instance, the educational 
level of the man of the house, which gives 
s good description of the influence of cul¬ 
tural habits of both members of the 
household, was positively associated with 
passive smoking among men, but nega¬ 
tively associated with passive smoking 
among women (tabte 4). 

On the other hand, FVC; FEV,* and 
FEFn^n were significantly higher in the 
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Table 3 

FVC, FEV t , and FBF fi u n (mean * Sfi) according to passive smoking among adult residents 
aged 40 year* or mart, of seven cities throughout Fro net, surveyed 
in the French Cooperative Study PAARC 





Men 



Women 


True 

aonsmoker* 

PfcMiwe 

smoker* 

p value 

True 

aenatDokera 

PMtive 

smoker* 

p value 

No 

423 

29 

- 

327 

601 

- 

FVC* (liter*) 

4.08 2 0j63 

4.11 2 0.56 

NS* 

2 96 2 046 

2 89 r 0.48 

0.013 

FEV,* 

3.31 2 0.58 

3.19 2 0.60 

NS 

2 43 2 0 45 

2.34 2 0.45 

0.007 

VETW 

3.58 2 1.17 

3 02 2 0.64 

Oi012 

2.74 2 0:99 

2.57 2 0.67 

0.010 


(litera/aecond) _ 

* Adjusted for ft, height, town, presented ibr a mean subject (male, 48 9 yarn. 1.714 a, female, 46.6 
yean, 1.608 m). 

* NS. nonsignificant p > 0.10 

Tabu 4 

Active and passive smoking according to the educational level of the man of the house among adult , 
resident*, aged 40 year* or more, of seven eitie* throughout France , surveyed in the 
French Cooperative Study PAARC 




Educational level of Out man of the bouae 



Pmuiiy 

Secondary 

University 

P value 

Active amok mg 

Men 

No 

1227 

658 

426 

- 

Nonsmokers i 

25 4 

23.5 

25.5 


Ei-smokers (5 ) 

19.2 

225 

27.3 

0:005 

Current smokers <*3ri) 

55.4 

54.0 

47.2 


Women 

No. 

1225 

652 

428 


Nonsmokers (£ t 

60.3 

73.2 

666. 


E*-smokers (ft t 

3.5 

7:2 

7.7 

<10 » 

Current smokers (S) 

16.2 

19.6 

257 


Passive smoking 

Men 

No* 

253 

120 

79 

- 

Passive smokers (9) 

44 

7.5 

11.4 

0.07 

Women 

No* 

486 

223 

119 

- 

Passive smokers (ft) 

636 

69.6 

487 

0 01 


* TVue nonamoker* +.- paacive smoker* 

upper class and the highest educational 
level!for men and women, considering the 
characteristics of either husbands or 
wives These differences were partly due 
to active smoking. 

The relationships between the sociocul¬ 
tural variables and passive smoking on 
the one hand and the spirometric vari¬ 


ables on the other decreased the asso¬ 
ciation between passive smoking and 
FEF**-n in men. By contrast, in women, 
the sociocultural variables could partially 
explain the relationship between passive 
smoking and spirometric measurements 
Adjusted for these variables, the differ¬ 
ences in FEF„. n were significant for men 


N 

© 

N 

CO 

CO F, 

on 

O oh 

Q cl 
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PftWlV* 

gpokrn P**h* 

50} 

^9 * 0.48 0.013 

M r 0 45 0.007 

*7 2 0 . 8 ? 0.010 


l-7l4!m; female, 48.6 


oust among adult 
ytd in the 



0.005 


<io-» 

0.07 

0.01 


end. though slightly decreased, the differ- smokers and active smokers are shown in 
•acts for women remained significant for figure 4. Among women, the light passive 
FEV, and FEFn-n* FEF tt . n «coriing'to smokers appeared in an intermediate po- 
Afccive smoking and social daslKof the sition between true nonsmokers and pas- 
ihhjecU are piwsented in figures 2 and 3. sive smokers. Woman living with heavy 
Note that for women the classes with re- smokers appeared to have the same val 
versed trend (value higher for p&Bsive net as light or moderate smokers. Among 
smokers than for true nonsmokers) in- men, an unexpected pattern appeared: 
eluded the highest percentages of women light passive smokers had the highest 
with paid work and therefore with a true FEF**- n and passive smokers had lowers 
nonsmoker subgroup possibly more fre- values thadSctive smokers. Though these 
quently exposed to occupational passive findings could be due to the small number 
gmoking of men involved, the latter finding might 

The FEFn-n values of nonsmokers, also be explained by some selective fsc- 
psssive (including light) smokers, ex- tors, in so far as to be a male passive 


c 



eased the asso- 
e smoking and 
rast, in women, 
s could partially 
between passive 

measurements. 

Dies, the differ- 
nificant for men 


DlTrua nontmoka r a 
E Ptsiiva amokara 

Ficvax 2. FEF w . n among men aged 40* yean according to their passive smoking and social class, 
French Cooperative Study PAARC. The social classes were: professional (III), intermediate (1VL self- 
employed (ID, employees (V), persona) service (VII), and never employed (IX). No significant difference was 
observed at the 5 per cent level in any social class considered separately. At the 10 per cent level social 
classes HI and IV show differences Adjusted for social class; the difference between true nonsmokers and 
passive smokers was significant at the 1 per cent kvel 
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M’- -r 



«m mil *»« 



□ True noAtmoktri 
IE Passive smokers 

Fie use 3 FEF n n among women aged 40* yean According to their passive emoking and eocia) class, 
French Cooperative Study PAARC. 'Vw’’represents the percentage of women with paid work at the time of 
the study. The social classes were: professional (III), intermediate (IV), self employed (ID, employees (V), 
manual workers (VI), personal service (VII i, and never employed (IX) No aignificant difference was ob- 
served at the 5 per cent level in an> social Iclsss considered separately. At the 10 per cent level, social classes 
V, Vl; and IX show differences. Adjusted for social class, the difference between true nonsmokers and passive 
smokers was significant at the 2 per cent level 


-iisl 


smoker was a rather unusual situation 
and this "abnormal” way of living could 
be related to selective factors. As a matter 
of fact, a higher percentage of passive 
smokers than true nonsmokers reported a 
history of asthma (17^2 vs. 7.8 per cent; p 
«= 0.07) which might discourage smoking 
though the individuals were married to a 
smoker (the percentages were 4.6 for light 
passive smokers, 7,1 for ex-smokers, and 
6.9 for active current smokers). Excluding 
these asthmatic subjects, the pattern ob¬ 
served for men was less striking but per¬ 
sisted, and the difference between tine 
nonsmokers and passive smokers was of 
borderline significance ip » 0:07). Exclu¬ 
sion of those with a history of asthma did 
not modify the results among women. 

Passive smoking was not related to 



month of examination Borderline signifi¬ 
cant assoc iations were observed between 
female passive smoking and air pollution 
ip * 0.08 ) and the number of people living 
in the household ip * 0.06)* Howevej, 
these relationships showed no confoum- 
ing trend:passive smokers made up 62 
per cent in areas of l6w pollution, 55 per 
cent in areas of moderate pollution, and 
65 per cent in heavily polluted areas. In 
households with 2, 3, 4, 5, and 6+ mem¬ 
bers, passive smoking was observed in 65, 
67, 62, 46, and 63 per cent, respectively. 
As expected with such figures, adjust¬ 
ment on air pollution or number of people 
in the household did not change the dif¬ 
ferences observed between true nonsmok¬ 
ers and passive smokers. 

The size of the group of female passive 
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Ficuu 4 FEFn-n among men and women according to active and passive smoking. French Cooperative 
Study PAARC. For men and women, differences in FEF»- n between the tight group* were aigmficant at 
the OjOOI level. 

smokers allowed more detailed compari- tobacco smoke!to individuals with an ex- 
sons. In thrmpre homogeneous group of posure to passive smoking c ons ist ing of 
wome^&tb^ paid work at the time of living for^gt least 15 years with a current 
the study, women who were presumably amoker of 1® g or more a day enable us to 
less exposed to passive empking in closed show a significant decrease of PEF**-?* 
yeas su€h as offices.than^ the working frith passive smoking apong both^men 
women, a dose-effect relationship ycord- and women, which do^ Waeeip to be 
fig to the amount of tobacco smoked by explained by confounding factors. A dear 
their husbands was evident, as shown in 4ose-eflect relationship was shown among 
table 5. Jhe difference in FEFs*-» fe- Jhe women without paid work according 
mained sUtistically significant after ad* «o exposure to passive smoking These re- 
Justment foefibe sociocultural variables, suits confirm partial data previously pub- 
The density of amokers/foom gives an? lished on the same population (11, 12) as 
other quantification of the dose. There- well as the conclusions of White and 
fore, we looked at FEF n -n values accord- Froeb’s study (2) on the noxious role of 
ing to the number of rooms. This gave the passive smoking in the work tnviron- 
same information, however, because our ment. 

passive smokers lived in households that Data on gas cooking were not collected 
included just one smoker. No clear con* in the PAARC study. It seems neverthe* 
elusion arose from this approach. less that the differences observed between 

true nonsmokers and passive smokers 
Discussion could not be due to differences in gas cook* 

The comparisons of "true” nonsmokem ing in so far as we observed the difference 
^persons without household exposure to for both sexes. 
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Tablc 6 

FVC.FFV t .*ndFEF„. u (mean 2 SD) according to different apotum to pauwe tmoking amonf women 
residents, o fed 40 yean or more without paid work, of oeven cities throughout France, surveyed in the 
French Cooperative Study PAARC - - . 

HiabAod eumnl «aok«r <*/d«y> 


(littuftcond) _ 

• Adjusted for i|<, height, town, presented for s me*n woman 4BJ6 years, 1.608 m 
t NS; nonaifnificanl p >0.10. 


The two other published! studies on the 
same topic, by Shilling et al. (3) and Corn- 
stock et al. (4), did not show significant 
decreases in lung function indices related 
to household exposure to tobacco smoke. 
There could be several reasons for these 
negative findings. Hie populations studi 
fed were snore heterogeneous than that 
In the PAARC study, which excluded 
fouseholds "headed" by manual workers 
Occupational exposure is probably a more 
important factor than passi ve smoking at 
home . In Shilling et al. (3), there was no 
assessment made of possible active smok¬ 
ing of other people living in the house¬ 
hold. Their study inclined parents syho 
had children who were aged only seven 
jrears, i.e., they were usually young par¬ 
ents The study by Comstock et al. (4) in¬ 
cluded subjects starting at age 20 years. 
We found no significant difference when 
considering the whole PAARC population 
including young subjects. A certain dura¬ 
tion of exposure was necessary to detect 
the effect with the indices we used. In the 
PAARC study, FEF„. n appeared to be a 
more sensitive test than FEV,. The two 
other studies considered only FEV,; or, in 
Comstock et al., a qualitative variable de¬ 
rived from H, which allowed even lels 
powerful statistical tests than the crude 
values All these factors may explain the 
fact that no difference was found by Shili 
ling et al. and only a trend by Comstock et 
al., but the most important is probably 


difference in age in so far as we found 
among the important group of women a 
significant difference in FEV,* 

Because of the very small number of 
studies on the effects on spirometric vari¬ 
ables of passive smoking in the home en¬ 
vironment, it is of interest to consider the 
studies on passive smoking and lung 
cancer. W T hereas studies in Japan (13) and 
Greece (14) show a significant increase of 
lung cancer among nonsmoking women 
married to smokers, a study in the United 
States (15) did not find passive smoking to 
be a risk factor for lung cancer Housing 
conditions are better in the US than in 
Japan and Greece and this can be 
hypothesized as an explanation for the 
observed results. Likewise, in France, 
housing conditions are not as good as in 
the US, particularly regarding the den¬ 
sity of persons per room (0.5 in Comstock 
etal. (4) and 0.9 in the PAARC study). On 
theoretic and experimental grounds (16), 
and a6 demonstrated in the W r hite and 
Froeb study (2) on passive smoking at 
work, the inefficacy of the usual condi* 
tions of ventilation to extract air pol¬ 
luted by smoking has been stressed. The 
Japanese and Greek studies were re¬ 
stricted to subjects aged 40 years or more, 
and the study by White and Froeb to sub¬ 
jects with 20 years’ exposure. We did not 
find clear differences with the lung func¬ 
tion indices we used before 40 years of 
age, iie., in persons who probably had an ex- 



0 

1-9 

10-19 

*20 

p TtJtrt 


No. 

177 

71 

115 

172 

- 

| 

FVC* (liters) 

2S7 s 0160 

2 95 a 0.56 

2.94 2 0.45 

2.68 2 0.46 

NS+ 

1 

FEV • (liters) 

2 43 2 0 49 

2 39 2 0.61! 

2.39 2 0.40 

2 31 2 0.45 

* NS 

t 

FEF^„* 

2 76 s 1.01 

2 74 2 1.01 

2.64 2 0.931 

2 47 2 0.64 

0.025 

i 


rt; 
>7' V 
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posure of 15 years Therefore, no conclu- men), but 76 per cent for Japanese women 
sion can be drawn for shorter exposures. (13). Because of the large sire of the 
Larger differences in FEF«-t5 between female passive smoking group, as Hir- 
aonsmokers and passive smokers were ayarna (13) pointed out in terms of at- 
observed by White and Froeb (2) than in tributable risk for lung cancer, the effect 
the PAARC study It seems that this of passive smoking on chronic airflow liro- 
eould be related to differences in the popu- itation might be more important in some 
lstion studied and to the type of exposure countries than that of direct smoking 
to involuntary smoking considered: the among women aged 40 years or more. Our 
subjects they studied were selected (all population, which showed percentages 
working, no persistent cough, no asthma, midway between the data reported in the 
etc.). Moreover, the occupational exposure US and Japan, could be considered as rep- 
to tobacco smoke considered was more in- resentative of the same age groups be- 
tense than in households with one current longing to households not "headed” by a 
smoker. manual worker in urban areas in France. 

The comparison between the nonsmok- Six of the seven cities had populations of 
ers and the passive smokers was consid- more than 300,000 and a university and 
ered by White and Froeb as "truly ex- the seventh had 70,000 inhabitants 
perimentar’. This could be possible for £moking, active (becauseof assorUtive 
occupational exposure; for household ex- marriage for smoking) as well as passive, 
posure, only women could be so described Jtecauae ©fits noxious effect shown here, 
because male passive smokers were so Jhurtly explains resemblance infspiromet- 
uncomroon, at least in these age groups in ric measurements between spouses, 
France, that they might be selected. The which have been observed by Higgins et 
higher percentage of asthmatics among (18) as Wtllls in tbe’PAARC popula- 
tnak passive smokers supports this hy- lion (19). 

pothesis. It has been said that lung function dif- 

Conceming the epidemiology of smok- ferences between female nonsmokers and 
ing, our study gives data about spouses' smokers:is lower than among males (20, 
resemblance in smoking habits. Ajssorta- 21). Besides the observation of higher so- 
tive marriage for smoking habits has al- cial class for female smokers and lower 
ready been clearly shown in Scotland by class for male smokers, the fact that 
Sutton (17), independently of social class women nonsmokers are much more often 
and I education. Because smoking habits exposed to the deleterious effect of passive 
are strongly culture-related, it is difficult smoking at home could, at least partly, ex- 
to extrapolate such data to other countries, plaini such a difference, which has not 
In Shilling et al. (3), 35 per cent of women been found by other authors (22, 23). In 
and 22 per cent of men were passive the present study, the absolute difference 
smokers, while in Comstock et al. (4), 31 in FEF*^ n between true nonsmokers and 
per cent of women and 21 per cent of men smokers was higher for females than for 
were. In our study, considering all sub- males, even though the mean level was 
jects aged 25^-59 years independently of lower, which might better support the op- 
the amount passively smoked as in the posite conclusions, 
other studies, 47 per cent of the women 

and 15 per cent of the men were passive Rifimnci* 


smokers (passive (including light) smok¬ 
ers/passive + true nonsmokers). Of wom¬ 
en aged 40 years or more, 66 per cent 
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ABSTRACT. A case-control study of 20- to 39-yr-old female 
participants in the Tecumseh Community Health Study compared use 
of cooking fuels and other factors in women from the highest and 
lowest quartiles of the lung function distribution. The forced 
expiratory volume in 1 second (FEV1.0) was used as the index of 
ventilatory lung function. The use of a kitchen exhaust fan was 
signficantly associated with low lung function. A larger proportion 
of women with low FEV1.0 used gas for cooking, but this difference 
was not statistically significant. 
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ABSTRACT. A case-control study of 20* to 39-yr-old female participants in the Tecumseh 
Community Health Study compared use of cooking fuels and other factors in women from 
the highest and lowest quart iles of the lung fund ion distribution. The forced expiratory 
volume in 1 second <FEV tft ) was used as the index of ventiUtory lung function. The use of a 
kitchen exhaust fan was significantly associated with low lung function. A larger propor¬ 
tion of worsen with low FEV,j used gas for cooking, but this difference was not statistically^ 
significant. 


concentrations OF NITROGEN OXIDES (NO, 
NOp and carbon monoxide (CO) were found to be 
higher in homes using gas than in homes using elec¬ 
tricity for cooking. 10 Nitrogen oxide concentrations in 
gas kitchens were up to eight times those in electric kit¬ 
chens.* Indoor pollutant levels were commonly higher 
*nt»iJc uui»ut? the house when the oven or stove 
was in use. For the average person, the gas kitchen pro¬ 
bably provides the highest exposure to these 
pollutants In fact, the EPA recommended maximum 1 
hr concentration* for nitrogen dioxide of 500 pg/m* 
could be repeatedly exceeded in the average gas kit¬ 
chen.*- 

There is evidence suggesting that persons who live in 
houses in which gas is used for cooking may have 
higher prevalence rates of respiratory symptoms, 
higher incidence rates of respiratory infections and 


lower ventilatory lung function than persons who live 
in houses in which electricity is used. Melia* found 
more cough, chest colds, and bronchitis ini children 
from homes with gas stoves. Speizer 7 reported a slightly 
tower forced expiratory volume at 11 second (FEV,*)and 
a higher rate of acute respiratory disease in children liv¬ 
ing in homes with gas cooking. Hasselblad* found 
tower levels of FEV n in 9- to 13-yr-old girls from homes 
with gas kitchens and Comstock* noted impaired FEV,j 
and increased frequency of respiratory symptoms in 
nonsmoking men exposed to gas cooking in the home. 
He found no evidence of similar dysfunction in 
women. Conversely, in a 1-yr longitudinal study, 
Keller 10 found no significant difference in reported 
respiratory disease rates in persons with gas of electric 
kitchens. —-— 

Information collected in the Tecumseh Community 
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Htahh Study was used to test the hypothesis that 
nonsmoking women living in homes where gas is used 
for cooking have lower lung function than those living 
in homes where electricity is used for cooking. The 
Tecumseh Community Health Study is a longitudinal 
epidemiologic study of chronic disease ongoing since 
1959 in the population of Tecumseh, Michigan, the 
main purpose of which is to identify causes and precur¬ 
sors of cardiovascular and chronic respiratory diseases, 
diabetes mellitus,Arthritis, and obesity. 11 

METHODS 

A sample of 213 nonsmoking women, aged 2009 yr 
and consisting of all persons in the highest and lower 
quaniles of the FEV,^distribution, was drawn from tests 
conducted on the Tecumseh Community Health Study 
cohort in 1978 and 1979. A case control study design 
was used emptying lung function data from the ongo¬ 
ing longitudinal study. Lung function values were ex¬ 
pressed as FEV, A percent of predicted! Predicted values 
were based on the linear regression of FEV,* on age 
and height of asymptomatic nonsmoking women. 11 

Information about factors which might affect indoor 
air quality and pollutant exposures was obtained by 
telephone interview in 1980. Questions were asked 
about: 

(a) primary and backup heating fuels 

(b) primary and backup cooking fuels 
(l!)i time spent cooking 

(2) use of an exhaust fan while cooking 

(c) presence of devices affecting indoor air quality 
(e.g., air conditioning, humidifiers, dehumidifiers) 

(d) presence of smokers in the home 

(e) age of the home 

Questions were asked in 1980 but referred! to ex¬ 
posures in 1978 and 1979. Thus the maximum recall 
period was 30 months. One interviewer (JiJ.) did not 
know th£ subjects' levellof lung function. Persons who 
could not be reached by phone were sent a question¬ 
naire by mail. 

The coded data were analyzed using the Michigan In* 
teractive Data Analysis System. u Lung function was 
characterized as high or low FEV according to whether 
FEV,* percent of predicted was in the highest or lowest 
quart ues of the distribution. Responses to questions 
(see above and Table 1) were either categorized 
(heating and cooking fuels, duration of exposure 10 
cooking fuels, kitchen exhaust fan use, presence of 
devices affecting air quality, presence of smokers in the 
home, and socioeconomic status variables) or handled 
as continuous data (hours spent cooking per week, age 
of home), depending on the particular measures, Chfi 
square and Student’s t tests were used to assess associa* 
tions between lung function and the response 
variables. Odds ratios were calculated as measures of 
assocation. Odds ratios significantly greater than 11 in- 
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dicate assocation of a factor with decreased lung func¬ 
tion. 

To examine the combined effects of various factors 
and their relative importance, the following multiple 
logisiic regression model was employed: 

./> - p 4 exp(-j -Xiudr 

where p is the estimated probability of disease and x. is 
the value of the if risk variable; Odds ratios approx¬ 
imate the relative risk for each factor, conditional upon 
the others remaining fixed, and are calculated as 
e*’where e is the natural logarithm base and b. the 
estimated coefficients of x.. The model was evaluated 
using only the three most important contributing 
variables. 

RESULTS 

A lotallof 102 women with tew FEVs and 103 women 
with high FEVs were interviewed. The response rate 
was 96V Mean ages were 29.3 and 28.9 yr, respective¬ 
ly. The frequencies of reporting selected exposures are 
shown in Table 1. Only kitchen exhaust fan use was 
significantly associated with low lung function (P • 
.04). Of those in the lowest quanile of FEV,*, 30.4% 
used gas for cooking compared to 22.3% of those in the 
highest quartite. This difference, though in the direc¬ 
tion suggested by the hypothesis, did not reach the 5% 
significance level. Long-term exposure to gas cooking 
fmore than 10 yr) followed the same trend There was 
no difference in the mean number of hours spent cook¬ 
ing. The use of air conditioners, humidifiers, and 1 
dehumidifiers was more frequent among those in the 
higher FEV quanile, but the differences were not sigriifi- 
cant. A larger proportion of women with high FEV's 
were exposed to smokers in the home. Socioeconomic 
status, as measured by the subjea'i education level 
and income, was not significantly different in the two 
groups. 

Table 2 shows the results of the multiple logistic 
regression analysis Only variables with the largest or 
smallest relative risks and the smallest P values were in¬ 
cluded. Use of a kitchen exhaust fan was significantly 
associated with tew king function ( P - .01, Odds Ratio 
- 2.63). Association of low FEV and gas cooking was 
marginally significant (P - .07). Use of a dehumidifier 
was inversely, but not significantly related to low FEV. 

DISCUSSION 

The primary purpose of this study was to examine 
relationships of cooking fuels with lung function in 
women. Interpretation of the marginal association seen 
in the logisiic model requires consideration of some 
methodological issues. First, electric stoves were used 
three times more frequently than gas stoves. A prelimi¬ 
nary survey had suggested that gas and electric stoves 
were used with equal frequency. Thus, the power to 
delect significant differences in fdeHise between lung 
function categories was less than if there had been a 
more equal distribution of gas and electric cooking. 
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Table 1 —Percmuje of Women with Seterted Exposures by Qwarlile of i Ft V|* percent Predicted 


Characteristic 

lowTEV 
IN'- 102) 

Mijh FtV 

IN' “ 109) 

Deference 

Odds 

Ratio 

f 

C?wo-TaiWj 

Gas heat 

559 

602 

-4.3 

M 

053 

Gas cooking 

30.4 

22 3 ; 

at 

1.52 

- 022 

Exposure to gat cooking 
(> 10 yr) 

167 

10.7 

6.0 

1.47 

0.61 

Kitchen exhaust tan use 

27.4 

155 

11.9 

2X16 

0.04 

Gas cooking and exhaust 
tan use 

4.9 

2.9 

2X> 

1.72 

0.54 

Air conditioner 

563 

427 

-64 

076 

0.34 

Humidifier 

50 X) 

55.3 

-5.3 

061 

0.36 

Dehumidifier 

23.5 

29.1 

-5.6 

075 

0.36 

Smok ers m house 

322 

398 

-6.5 

0.76 

0.34 

Education > high school 

43.1 

47.6 

-42 

0:97 

0.57 

Income > $20j000y 

43.1 

40.6 

2.3 

1.10 

0 87 


Second, the effects of gas cooking on lung function 
observed by otheT researchers were slight. Any adverse 
effects of gas cooking are likely to be small In com* 
parison to the effects of other adverse determinants of 
lung function such as smoking and occupation: The use 
of nonsmoking women precludes confounding or 
masking of the effect of gas cooking with this factor. 
Harmful occupational exposures are unlikely in this 
group of women. Third: the population studied may 
not be sensitive to the exposure of interest. For examt 
pie, harmful effects of gas cooking might be greater in 
the very young or in those with severely impaired Hung 
function. Alternatively, the duration of exposure to 
cooking in this population may be insufficient to show 
an effect. Current fuel use may also be a poor measure 
of long-term exposure. Fourth, FEV 10 , the usual 
measure of obstructive lung disease, may be insensitive 
to detecting any effect of gas cooking on the Idng. 

The association of kitchen exhaust fan use with low 
lung function was unexpected. A causal link seerris 
unlikely, but fan use may be more frequent in the low 
FEV group because of: (1) the sensitivity of these people 
to ambient pollution in general and gas combustion 
products in particular or (2) higher levels of pollution 
(from undetermined sources) making fan use desirable. 
Use of a fan was not related to the type of cooking fuel 
Exhaust fans may serve as an indicator or index variable 
for another probably unmeasured factor. Further defi¬ 
nition of this factor(s) would be an area for future 
research. 

Air conditioners, humidifiers, and dehumidifiers all 
tended to be more common in the homes of women 
with high FEVs. Whether these devices actually Im¬ 
prove air quality from a pollutant standpoint is 
arguable. They may be an indirect measure of a factor 
such as socioeconomic status, which is directly related 
to level of lung function, or they may reflect a greater 
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concern with air quality and possibly other aspects of 
the physical environment: 

Although some studies have shown an increased in¬ 
cidence of lung cancer 11 or decreased lung function 14 
in nonsmokers exposed to the cigarette smoke of fami¬ 
ly members or co-workers, others have found no signif¬ 
icant effect of nonsmoker's exposure to the smoking by 
family members. 14 The present study showed no signifi¬ 
cant effect on FEV,* from exposure to smokers in the 
home. In fact, the Odds Ratio of 0,76 was less than 
might be expected for a potentially hazardous ex¬ 
posure. 

No attempt was made to monitor actual indoor air 
pollutant burdens in the homes included in this sample 
and no suchidata were available for the community of 
Tecumseh. Measuring CO, NO,, and particulates in a 
cross section of homes with various applicances affect¬ 
ing air quality would allow correlation of lung function 
with indoor air pollution and provide additional useful 
information. 

A larger sample size may indicate that the use of gas 
stoves is related to low FEV as reported by others, but it 
is debatable whether the impact of these appliances on 
health is biologically significant. FEV,* reduction of a 
few milliliters in a subgroup of the population may oc* 


Table 2.—Multiple Logistic Regression of low FEV 

Characteristic 

Oddi Ratio 

P a^o-Tailed) 

Gas cooking 

1 Jt2 

0.076 

Kitchen tan 

2.63 

O.01P' 

De humidifier 

0.64 

o.m 
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% cut in the absence of any real effect on the health of 

V most individuals, further research into the health ef¬ 

fects of indoor air pollution ts needed to determine 
-- whether impaired lung function is associated with the 

use of gas cooking or kitchen fans and, if so, to deter¬ 
mine whether the association is causal and of any im¬ 
portance relative to exposure to other respiratory 
hazards. 


Submmed tor publication February IS. 1981; accepted for public* 
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Preventive Medicine 13: 656-669, 1984. 

SUMMARY: Until now it has been difficult to ascertain how much 
passive inhalation of tobacco smoke affects bronchopulmonary 
function'. To answer this question, an investigation involving 
1,351 white collar workers was carried out. Information about 
active and passive tobacco smoke exposure was obtained by a 
standardized questionnaire. This made it possible to subdivide 
the overall group into five subgroups: Never smokers, passive 
smokers, ex-smokers, current smokers, and other smokers. Forced 
expiratory vital capacity (FVC) and maximal expiratory flow-volume 
(MEFV) curves were used for lung function analysis. From these 
curves FVC, forced mid-expiratory flow (FEF 25/75), forced end- 
expiratory flow (FEF 75/85), and maximal mid-expiratory flow (MEF 
25/75) were determined and standardized for sex, age, height, and 
body weight. Passive smokers evaluated by this method showed 
essentially no decrease in parameters describing ventilatory 
function. It is concluded from the dose- and time-effect 
relationships obtained in active smokers between the lung function 
parameters and the duration of tobacco smoke exposure on the one 
hand and the daily consumption of cigarettes on the other that 
passive smoking in small doses may have no essential effect on 
pulmonary function. 
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The Influence of Passive Smoking on Pulmonary Function— 
A Study of 1,351 Office Workers 1 

Michael Kentner . 2 Gerhard Triebig. and Dieter Weltle 

inaikatt vf Occmpotioatt/ and Sucmi Medicine and Potycimk af Occupot***d Diteasel d the 

University of Eriungen-Naeemtent* Scditientrasse 2S89: _ 

Odti2Q Sriwtgm. Federal tUpMk af G ermany 

Uatil tow it tuu been difficult to uccnain bow ouch putaivt mhaMiiom of tobacco uDote 
•fleets bruftctkipuimooMfy tVACtioiu To answer this quesugo. ha ibwuhpuiow iavolviiig 
IJ5llwbiic eoter worter* mm earned out. about active piu»iv« toba cco 

saoki expotunt mu ubtaaml by > Kmbnii«rf gyctuonoairt. This muJe « puwibk to 
mbUivkk tbc overall group mu* five subgroups: Never tmoteiv passive tmoter*. ex* 
—oterv current smofcm, inti other tmoteiv Forced expiratory vital capacity (FVC) «*J 
eati—r expiratory flow*voUuDe (MEFVt curves •«« md for ftuag fuactiua malysis. 

From item curves FVC, farced AaJ rKpirutory flow (FEF 25/75)4 forced cod-expiratory 
flow (FEF 75/B5). «ad aaiaul Aid-expiratory flow (MEF 25/75) were determined «ad 
•OncUnfczed for sex. age. height, and. body weight. Hsu ve smoker* evalteted by tbit 
method showed essentially ao decrease in parameters describing ventilatory (unction, h is 
concluded from (he dose-and time»efl«ct nrtUMXuhips obtained in active *Aoten between 
the Uing ftiaciioe parameter) and the duration of tobacco smote exposure oe the one hand 
■ad the daily consumption of cigarette* on the other ituu fuvwvc wnukrag m small doses 
may have no gascmtal effect on pulmonary ftinciion 

. * INTRODUCTION 

n : 

Ooe of the numerous questions that have not yet been unequivocally answered 
with respect to passive smoking is its effect on bronchopulmonary (unction in 
people with healthy lungs. A number of studies in children indicate a certain 
negative influence, particularly in children ui preschool age (11. 30. 33). Other 
studies, however, fail to confirm such an association (5. 18. 27. 2V). Recent re¬ 
views on this subject can be found in publications by Weiss ei ut. (34) and by 
Lebowitz (19)* / 

To date, only a few studies have been published on the effects of passive: 
smoking and pulmonary fuoction in adults (7, 14. 27, 35). These investigations 
were usually initiated within the framework of research projects not primarily 
concerned with passive smoking. As a result, certain restrictions must inevitably 
be made regarding the relevance of these findings. This point will be considered 
in more detail in the discussion. The investigation reported herein, in contrast; 
was designed and carried out for the sole purpose of confirming or denying any 
significant effects of passive smoking on the bronchopulmonary system using 
pulmonary function measurement, 

' PreMMoJ M the Symposium "Medical Nerepeciivc* on ftutive Snxdunj.'' April V-IS. IVS4, 
Vienna, Aukiru. 

1 Tu whom reprint requests should be addressed. 
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SYMPOSIUM: MEDICAL PERSPECTIVES ON PASSIVE SMOKING' £57 

PATIENTS AND METHODS 

A total of IJ51 people (941 men and 410 women) took part in the study, which 
was carried out in 1982-1983. Participation in the study was voluntary. All par¬ 
ticipants were white-collar workers, the majority of whom were employed in 
sedentary office jobs. Test subjects were recruited from the staff of an adminis¬ 
tration authority aod two large industrial companies located in Northern Bavaria; 
a region with a relatively low level of air pollution. All those participating anon¬ 
ymously filled out a standardized questionnaire specially developed for this study, 
and upon completion handed it in a closed envelope to the person carrying out 
the examinations. 

The pulmonary function tests were carried out with an electronic spirometer. 1 
The device was calibrated either daily or prior to each new series of measure¬ 
ments. The spirometric examination was conducted by two trained examiners 
with a knowledge of medicine. Special attention was paid to good cooperation 
im the part of the test subject with respect to the respiration exercises, which 
were generally repeated two to three times. 

Of the various pulmonary function parameters, those listed in Table I were 
included in the further analysis. These parameters were identical to those used 
ia comparable studies. 

These data were transferred; anonymously, to documents designed for elec¬ 
tronic data processing. Evaluation of the data was effected on a data processing 
system of the type Cyber 845. 4 After various plausibility checks and appropriate 
adjustment of the data record and group; the overall group was subdivided into 
live subgroups (Fig. IX 

(a) Never smoker? (AfJ); defined ^s persons who have oever been regularly 
exposed to tobacco smoke, either actively or passively. 

(b) Passive smokers ( PS X defined as subjects who have never actively smoked, 
but who are currently exposed to passive smoking. Here, three subgroups were 
differentiated: 

(■I PS exclusively with household exposure to passive smoking (PS/tf). 
(iij PS exposed passively to tobacco smoke only at their place of work 
(PSAV). and 

(tii) persons with a combination of passive smoke exposure (PS/HW). 

id Ex-smokers (ES). defined as persons who had given up active tobacco 
smoking at least 6 months previously. 

Mi Current smokers iCS), representing the group of persons who. at the time 
of life investigation were actively smoking and inhaling the smoke. 

it) Uthi-r smokers\OS), representing a remaining category in which noninhaling 
cigarette smokers and cigar and pipe smokers were grouped together. 

Considerable care was expended on the standardization of the analytical pul¬ 
monary function data. For all the pulmonary function parameters, on the basis 
of 1 the NS group, formulae for internal predicted values were computed, using 

* Sirejnov FDIO. XY Recorder E22IS. Siemens. Erlangen. FRG. 

* Control Data Corporation. Minneapolis. Minn. 
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TABLE I 

Tmc Paiamftcxs Employed km Pulmonaxy Function analysis 


Method 


PulauoMfy fuiKUM pummetcr Abbvrviuioo 


Forced vital opacity 
curve 

Forced expiretory viud cmpecay 

FVC 

- 


Forced mid-expimory flow 

FEF 

33/73 


Forced ce^expinuofy flow « 

FEF 

75*5 

HUjuhmI upifuory 
flow-volume curve 

Mluamel mftcxptndory flow 

MEF 

2375 


multiple regression analyses, and taking into account sex, age. height, and body 
weight. A comparison of the reference values thus obtained, with standard values 
established by other authors (4. 17. 23. 26) shows a good level of agreement. 
According to these figures, the standard values decrease with increasing age and 
weight, while an increase in height results in an elevation in the predicted value 
(lable 2). All the individual values actually measured were converted into a per¬ 
centage deviation from the predicted standard valtie. 

The differences in the pulmonary function parameters standa r dized in this way 
were statistically checked in a subgroup comparison, using a nonpanunetric test 
procedure. This procedure involved a comparison of several independent samples 
as described by Kruskal and Wallis (36). A significance level of P « 0.05 was 
chosen. 

RESULTS 

Croup Structure 

Ihbie 3 shows the size, average age. and prevalence of pulmonary disease in 
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TABLE 2 

Correction Factors me the STA wo MmoAimw of the Pulmonary Function Parameters 




A«e 

<ywn) 

Height 

im) 

Weight 

(kgi 

Const. 

FVC 

M 

—0.02V 

5.71 

-0.01! 

-3.37 

ID 

F 

-O.OW 

4.17 

-0.003 

-2.94 

FEF 23/75 

M 

••030 

4 JO 

-0.014 

-1.72 

iUS> 

F 

-0.0*3 

IJ7 

-0.020 

JJ7 

FEF 7S/E5 

M 

-0.027 

13 JS 

-0.044 

-12.01 

(US) 

F 

-0.0V 1 

6.4* 

-0.01* 

-0J6 

MEF 23/73 

M 

—0.006 

3J1 

-0.029 

-0.03 

(US) 

F 

-0.023 

IM 

0.03! 

0.03 


each subgroup. The average age varies between 39 and 43 years for the men; and 
between 29 and 41 years for the women. Since almost all (he pulmonary function 
parameters correlated negatively with age, the need for a standardization was 
thus underscored. 

The CS group was most frequently affected by bronchopulmonary prior dis~ 
eases, but the difference* were not significant when compared with the other 
groups. Since on the mie hand, passive inhalation of tobacco smoke may induce, 
ur at least aggravate, chronic bronchitis, while active smoking may be the catpe 
of this disease, the afcaJysi* of pulmonary function parameters would be affected 
by both including or excluding bronchitic subjects. It was, however, found that 
this had essentially no influence on the median values or the regression analysis. * 
for this reason, a basic group, excluding subjects with bronchd^Hilntonary dis¬ 
eases such as pneumonia, asthma, and tuberculosis in their history, but including 
the bronchitics. was used for further evaluation. 


TABLE 3 

Structure of the Group into Subgroup*. Number of Surjects. average Age. and 
Bronchopulmonary Pram Diseases 


No 

of subjects 

eUflUDCli 


Age 

tnedian 

whies) 


bronchial 

RklhmiL 

tuberc. of 
the lungs 


Chronic 

bronchitis 



M 

F 

M 

F 

M 

NS 

142 

66 

42 

41 

21 

PS 

251 

132 

40 

36 

30 . 

hS 

30i 

59 

43 

39 

42 

OS 

64 

12 

41 

29 

5 

CS 

1*3 

141 

3V 

31 

2* 

So. 

941 

410 

41 

35 

136 
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Pulmonary Function Parameters in a Comparison of the Subgroups 

In the case of FVC (Fig, 2). the median values for men are similar in all five 
subgroups, while, in women, only that of the CS group differs significantly from 
the three groups of nonsmokers. 

The comparison of FEF 25/75 (Fig. 31 values shows results similar to : thu»c 
seen for FVC, as do the results of FEV,, not shown here. The greatest negative 
deviation of the medians from the predicted FEF 25/75 values in both sexes was 
found in the CS group. However, no statistically significant differences were seen 
between the groups, which revealed a considerable scatter range for this param¬ 
eter. 

In Fig. 4.,the FEF 75/85 values are shown. Here, ES and CS differ significantly 
both from NS and from PS. This, however, applies only to men. 

The MEF 25/75 values show an even greater range of scatter than the prior 
parameters (Fig. 5). Nevertheless, here, statistically significant diffcrentiuiioa 
between the individual subgroups is possible. Thus, in the case iff the men. the 
ES group differs from both the PS and CS.-while in the women. NS and ES differ 
from CS. 

If we compare the deviations in the predicted values of the pulmonary function 
parameters among the passive smoker subgroups, a heterogeneous picture is ob¬ 
tained. Here, FEF 25/75 (Fig. 6) and FEF 75/85 (Fig. 7) values are considered by 
way of example. 

For the FEF 25/75 values, all the male PS groups are at about the same level 
(in the 100% range). By contrast, in the female PS group, a gradation is seem 
with, PS/W showing the smallest negative deviation from the predicted value, 
followed by PS/H and PS/HW (Fig. 6). 
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F ” - 

K*i. 5. Medinas and A6 confidence levels of iSc percenupe devooion* from predicted values of 
KEF 23/75 in »eA*»epuniicd subgroup comparison. 


For the FEF7J/8J measurement, the situation is almost the reverse of the FEF 
25/75 medians (Fig. 7). Among the men a ^ranking** can be observed in that 
PS.H have.the best function figures, followed by PS/W and PS/HW1 Among the 
womeni the medians are scattered around the 100% range in aJI three groups. 
Neither for FEF 25/75; nor for FEF 75/85, were any statistically significant group- 
specific differences evident. 

Dose - and Time-Effect Relationships between Tobacco Smoke Exposure and 
Pulmonary Function 

in the CS group, the individual pulmonary function parameters were correliitedi 
with botluhe duration of tobacco smoke exposure and the diiily consumptionT5f 
cigarettes: The time-effect regressions are briefly discussed for FEF 75/85, 
Among men. this parameter deteriorates with increasing duration of tobacco 
smoke exposure. This relationship is statistically significant at the 5% level (Fig. 
8). Among women, however, no statistically significant change in FEF 75/85 as 
afunction of the duration of exposure to tobacco smoke can be seen (Fig. V). 
For parameters FVC. FEF 25/75. and MEF 25/75. dose- and time-effect re- 
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Fig. 4. Medium and W> -i confidence level* of Ike perceetuge deviations from predicted values of 
FEF 7MB in tea-separated subfruup com ponton. 


lationships with only low correlation coefficient^. not statistically significant, 
were observed. 


OlSCUSStON 

Inflammation of the airway s is the starting point of all chronic noncarcinogenic 
bronchopulmonary effects of tobacco smoke inhalation (31J. Although the pro* 
cesses which bring about functionally-significant changes foflbwing the inhalation 
of tobacco smoke are not yet fully known, it may be assumed that fiey represent 
nuhifactoriai processes, for which the following pathomechanisms are under dis- 
cunton: 

(■^Enlargement of the mucous gland mass with resulting hypersecretion (V». 

(0) Impairment of the function of the respiratory ciliated epithelium, with build¬ 
up of secretion (3). 

Increase in bronchial muscles (25)i due to reflectory bronchoconstriction or 
direct bronchospasmic effects (2). 

0) Release of proteolytic enzymes from alveolar macrophages, with consecu¬ 
tive formation of a centro-acinar pulmonary emphysema after years of smok- 

(ei "Displacement" of the surfactant factor (25). with possible promotion of 
atelectasis. 
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Km. 5i Median* ami 66 > confidence level* of the pereentufc deviation* from predicted value* uf 
MtK 25/75 unite *e*-tepuraed Mibpruup cumparivon. 


The inflammation of the small airways represents the initial reaction of theg 
bronchopulmonary system to the active inhalation of tobacco smoke (V.24). This 
investigation is primarily concerned with clarifying the question of whether pas¬ 
sive exposure to tobacco smoke results in function-analytical significant changes 
in the small airways. There is a dose correlation between structural changes of 
the small airways and the associated effects on pulmonary function (8). although 
the prognostic value of these lesions with respect to severe obstructive airway 
diseases has not yet been established <6, 28). 

The function-analytic correlate of a small airways dysfunction is. among other 
things, the (low limitation in the largely effort-independent, end-expiratory part 
uf vital capacity (20. 21, 28). This results in characteristic deformations of FVC 
or (low volume curves, which are relatively easy to obtain in an investigation of 
larger groups of subjects. Although doubts have been expressed (I. 10) on the 
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FiC. 6. Median* ami 66 coflf*Jcoce kvd* of the perccnuft Ocvudjtxu from predicted values uf 
FEF 25/75 »« the tftxicpunacd cumpamaA. for vuriuus type* of passive *awU exposure. 


specificity of Mich pulmonary function analyses with respect to a small airways 
dysfunction diagnosis, the view that the determination of parameters such as FEF 
25/75, FEF 75/85, and MEF 25/75. in this respect, represent* a sensible and useful 
function-analytic method (6, 22, 28) has largely become accepted. Admittedly* 
the determination of flow rates or flow differences in the diagnosis of small air¬ 
ways dysfunction makes sense only when normal values for such spirometric 
parameters as FVC and FEV, are present (10, 22, 28). that is, when significant 
ventiiutory and respiration-mechanical disturbances affecting the large airways 
can be excluded. This may be assumed, for the present study, since in ail sub¬ 
groups. independent of sex, the FVC values scatter only in the range of a s2£ 
deviation from the predicted norm. Only the female CS group, at ~ 7%, represents 
an exception. Similar remarks also apply to the FEV, parameter. 

It is well known that end-expiratory flow determinations are subject to a large 
imraindividual (6) and imerindivkiual (16) variation spectrum. For this reason; 
particular care was taken in this study to eliminate as far as possible, such inter¬ 
fering factors as prior bronchopulmonary diseases or inhaled noxae other than 
tobacco smoke. Furthermore, in order to limit the danger of an evaluation bias* 
the study sms performed under blind conditions and great importance was at¬ 
tached to the precise standardization of the pulmonary function measuring results. 

Nevertheless, it wav not possible to differentiate all five subgroups defined in 
accordance with tobacco smoke exposure crueriai on the basis of pulmonary 
function analysis. It proved possible only to discriminate the CS group from all 



F. 

FEI 


can 
75 ." 
ell*, 
of . 

Olh 

TC\ 

du*. 

pai 

I 

cor 

voi 

dc*. 

lh.> 

m. 


sir. 


i 




2023381014 



MtffMIM MWHWiW 


SYMPOSIUM: MEOtCAL PERSPECTIVES ON PASSIVE SMOKING 665 


JK l X MUicru 




«/» tv* IVIN tv* tv* tvm 

% • M Ml H it U * 
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categories of nonsmofcers and from nonactive smokers. In this connection. FEF 
75/85 and MEF 25/75 revealed the greatest discrimination: Even time-and dose- 
dfect relationships in the CS group between tobacco smoke exposure and number 
of cigarettes smoked per day on the one hand, and pulmonary function on the 
other, revealed only a lew statistically significant correlations which, however, 
revealed inconsistencies in the sex-separated comparison. This result is possibly 
due to the relatively low average age of the members of the groups investigated, 
particularly among women. 

The precision of the measuring methodology and curve evaluation muy be 
considered good. This was demonstrated by a parallel determination of the (low 
volume curve for all subjects with the aid of a second electronic spirometer which 
determined the measured values automatically. It may. therefore, be assumed 
that the heterogeneity and inconsistency of the pulmonary function pattern results 
mainly from the large interindividual variability of the measured diitu. Thus, ap¬ 
parent correlations may also be simulated. 

On the basis of the calculations of various authors (12. 13. 15. 32). for passive: 
smokers in general, a daily exposure of the order of magnitude of 0.2 to a max* 


lS&. 

1 C 


ml 

t-v*; 





w* 
^ ■ 


* >1 




^ * 

- 


0 


m 




_ 

.V-1 

- c*' 




£1 


SSJ. 






‘_r ^ * z - • ♦•i" --i ^ ~ -•jv , 


Source: https://www.industrydocuments.ucsf.edu/docs/xnnxOOOO 




666 


KENTNER. TRIEBIG. AND WtLILE 



Fe. I. fafitiMM between FEI- 7WJ nod lubucco MMike espuutre in yean in na^e current wnuien 
(r “ (JO. f • O.ttlSi. 

imum of five cigarette equivalents (depending upon the smoke constituents) may 
be assumed. In addition, the various types ol inhalation on the part of active and 
passive smokers must be taken into account. While active smokers inhale pri¬ 
marily mainstream smoke constituents via mouth breathing, passive smokers in¬ 
hale largely sidestream smoke constituents which enter the bronchial system via 
the nasopharynx. If additional consideration is given to the fdtraiion function of: 
nasal breathing, it may be stated that in the case of passive smoking one is dealing 
with the effects of a relatively low dose. Since, despite optimized methodology, 
dear and unequivocal dose- and time-effect relationships between duily cigarette: 
consumption or smoking duration in years and pulmonary function have proved! 
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impossible to establish or have been established only in an inconsistent form (os 
in the case of CS). this is all the more likely to be the case for the low-dose 
situation met with in passive smoking. 

As mentioned at the beginning of this article, only a few studies have so far 
considered the question of possible impairment of pulmonary function in adult 
passive smokers. These studies all have the disadvantage, owing to the nature of 
the data collection, of not being able to form groups for all possible factors of 
active and passive tobacco smoke exposure. This means thui there is a danger of 
selection, bias involving the nonconsideration of possible positive or negative 
results. Since, however, a similar pulmonary function methodology was em¬ 
ployed, comparisons between our results and those reponed in other studies are 
possible. 

In common with us. Schilling rt al. (27) and Comstock el al. (7) were unable 
■O'cstabiishany statistically significant reduction of pulmonary function in passive 
smokers (Table 4»i In contrast. Kauffmann rr al. (14) found differences between 

table a 
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Pulmonary 
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Results* 
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CS 
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CS 
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never smokers and passive smokers at home with regard to the FEF 25/75 pu* 

, «_ ru meter, and also a dose-effect relationship between the reduction in pulmonary 

function in passive smokers and the daily tobacco consumption of the subject's 
spouse. However* these relationships were statistically significant Only for 
women* and then only for certain age groups. To date* White and Froeb (35) are 
the only authors who unreservedly find that passive smoking leads to an impair* 

. ment of pulmonary function. The predicted value reductions in the case of persons 
passively exposed to tobacco smoke at the workplace do not. however* differ 
essentially from those seen in active smokers consuming between I and 10 cig¬ 
arettes a day. This result is difficult to reconcile with a rational dose-effect 
relationship under the assumptions made earlier (see also Lebowitz < 19)]. 

Taking our own results into consideration; it seems that the passive inhalation : 
of tobucco smoke at home or in the workplace by healthy individuals probably j 
does not lead to any essential impairment of pulmonary function, lo whin extent 
this also applies to extreme passive exposure to smoke must remain the subsea : 
of further investigation. Thus, for example*, persons working in restaurants or in 
poody ventilated rooms may be exposed to high levels of smoke pollution. 
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Lebowitz, M.D. , Holberg, C.J., Boyer, B. , Hayes, C. "Respiratory 
Symptoms and Peak Flow Associated with Indoor and Outdoor Air 
Pollutants in the Southwest" Journal of the Air Pollution control 
Association 35(11): 1154-1158, 1985. 

SUMMARY: A symptom-stratified, geographic cluster sample of 117 
middle class households was studied. symptom' daily diaries and! 
peak flows were obtained for 211 subjects over a two-year period. 
Indoor sampling in a sample of houses was performed for 03, TSP, 
RSP, CO, temperature (T), and relative humidity (RH) . 
Questionnaires determined type of stove and number of smokers in 1 
all households. Ambient pollutants (03, TSP, CO, M02), were 
nomitored in or near the clusters, as were T and RH. Smoking in' 
the household was signficantly correlated with TSP and RSP. Indoor 
CO was significantly correlated with gas stove usage. Normal young 
adults under age 25 had daily peak flows (PEF) associated with 
outdoor 03 after adjusting for other factors). Asthmatics' PEF was 
associated with smoking, gas stove use and outdoor N02, and with 
outdoor 03 and temperature, after controlling for other factors. 
Indoor and outdoor factors affected asthmatic symptoms, after 
controlling for age, sex, smoking and other ambient environmental 
variables. 
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Respiratory Symptoms and Peak Flow Associated with 
Indoor and Outdoor Air Pollutants In the Southwest 


MOimI D. Ubowftz, Cathartw j. Hotxrg, Barbara Boyar, and Carl Hayaa 

Division of Respiratory Sciences 
University of Arizona Health Sciences Center 
Tucson, Arizona 


A symptom-stratified, geographic duster temple of 117 middle 
cUss house h olds was studied. Symptom tatty de f ies and peak 
flows wars obtained for 211 subjects over a two-year parted. Indoor 
sampling In a sample of houses was performed for 0» TtP» RSP, 
CO, temperature (7), end relative humidity (RH). Questionnaires 
determined type of stove and number of smokers In all households^ 
Ambient pollutants (0* TSP, CO, MO]), were monitored In or near 
the dusters, as war* T and RH. Smoking in ths household was 
Significantly correlated with TSP and MSP. Indoor CO wee eigntfl- 
cantly correlated with gas stove usage. Normal young adults under 
age 25 tied dally peak flows (PEF) associated with outdoor O] after 
adjusting for other factors); Asthmatics 1 PEF was associated with 
smoking, gas stove use end outdoor WO* and with outdoor O) and 
lamperatura, after controlling for other lectors. Indoor end outdoor 
factors affected asthmatic s ymptoms, after controlling for age, sax, 
smoking and other ambient envi r onmental variables. 


Recent reviews 1 - 3 have highlighted the growing importance 
of indbor pollutants as risks for respiratory illness. One ma¬ 
jor alea of concern and controversy is involuntary cigarette 
■moke, especially its effects on childrenj 4 * Another area of 
concern has been the effects of emissions from gas stoves in 
the horned In large part; the drive for energy efficiency, to 
44 tighten” the home environmentally, leads to much less 
infiltration and exfiltration, allowing pollutant concentra¬ 
tions to increase. 1 In addition, many new housing construc¬ 
tion activities, such as the use of particle board and plywood, 
have increased levels of other gases* such as formaldehyde, 
such that they have the potential to produce effects on 
health.* 

The accurate determination of the health effects associat¬ 
ed with ambient pollutants, considered in part by the Na¬ 
tional Ambient Air Quality Standards, is another important 
consideration. As people spend most of their time indoors 
(75-90%), they are exposed more to indoor and less to out¬ 
door pollutants. 1 This may indicate different exposure-re¬ 
sponse relations. Further, the nonuniformity of indoor/out¬ 
door exposures implies different sets of indoor-outdoor ex¬ 
posure mixes. Thus, the relative contributions to effects on 
health of indoor and outdoor pollutants, and their interac¬ 
tions, need to be determined. 



Nitrogen oxides (NOi) and carbon monoxide (CO) are 
often found indoors. Studies of gas stove usage have demon¬ 
strated that levels of NO, are dependent on combustion 
efficiency and ventilation, and indoor concentrations are 
often higher than those outdoors. 110 The impact of environ¬ 
mental tobacco smoke on indoor concentrations of NO* is 
usually small compared to the impact of gas stoves. 10 In 
addition, residential wood and coal stoves are potential 
sources of CO and NO, as well as respirable particles. 1 

On the other hand, ozone occurs predominantly outdoors. 
Nevertheless, studies on acute effects on pulmonary func¬ 
tion in children and adolescents 11 ' 1 * indicate a consistent 
finding that as outdoor ozone increases, peak flow and spire- 
metric flow volume measures decrease in a fairly linear fash¬ 
ion over the range of values studied (0.01-0.15 ppm), even 
after controlling for temperature and other polliitanta. 
These results are consistent with controlled human exposure 
studies. 17 Exercise and the contribution of other polliitants 
and temperature appear important for the effects seen. 

This paper examines daily respiratory symptoms and 
peak expiratory flows (PEF) in children, young adults and 
adults; many of the adults were chosen because they have 
prior respiratory conditions. It examines the influence of 
indoor gas use and particulate pollutants, of outdoor pollut¬ 
ants, and meteorological phenomena on respiratory status. 
This study was conducted in a representative community 
population sample in Tucson, Arizona. 19 Previous studies in 
this population sample indicated the presence of relation¬ 
ships between weekly symptoms and both air pollutants and 
allergens, controlling for weather; 19 Prior analyses of the 
present data base evaluated some effects of biological agents 
(algae, fungi; pollen), suspended particulate matter, 30 and 
environmental tobacco smoke. 31 - 32 This; paper reports on 
more recent findings from this study. 


A total of 117 households (229 subjects) in Tucson wem^ 
derived from a stratified sample of households in four yeo-^ 
graphic clusters from a representative community popula-^ 
tion under study. 11 The families studied were middle classAv 
they represented families with amTwftKbut certain reportedCO 
symptoms and diagnoses (asthma, allergies, airway obstruc^O 
tion). They were monitored! over a two-year period! DailyQQ 
diaries provided symptom information. Peak flows (per-^ 
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formed between 1500 and 1900 hour* each daily) were ob¬ 
tained using a mini-Wright peak flow meter; 23 " 26 which pro¬ 
vides remit* in arbitrary, relative number* (rather than in 
clinical, absolute terms). The mini-Wright peak flow meters 
were calibrated monthly. The subject* were trained in their 
.use by trained nurses, and monthly phone check* and sea¬ 
sonal visits were made to ensure proper usage. Participation 
of families from week to week was consistent, except for 
random one to two week intervals of absence (related to 
vacations, holidays, family crises). Individuals were absent 
on occasion due to incapacitating illness as well. Because 
family members fell into different subgroups, their absence 
affected the subgroup denominators differently,, though ran¬ 
domly. There were sufficient diary responses per dsy (per¬ 
son-days, the denominator each day >5) for a majority of 
days in each of the seasons; the average participation per day 
in each symptom subgroup was 10.2-14.6 (Tahiti). Symp¬ 
tom rates per 100 perton-dkys were calculated for each day 
from daily diary data within symptom groups and within 
exposure groups, for comparative purposes; 

There were 24 in a young cohort (5-25 years) who were 
studied over an 11-month period in l97£M9S0. After age and 
height correction, there was no difference between individ¬ 
uals in baseline peak flows (by ANOVA); all were within the 
normal range (within one standkrd deviation of 100% pre¬ 
dicted). To remove effect* of age and sex, and to avoid use of 
arbitrary absolute numbers, each daily PEF was converted 
into a standard deviation score (x*tcare)i utilizing means 
and standard deviations |k ■ (x, * 5)/s] of each individual** 
values. Thus, values each day were deviations from individ¬ 
ual means and all values were in the tame units (with mean 0 
and standard deviation 1). Average daily variations observed 
were compared to day to day variations in PEF in normal 
individuals. 23 

There were 23 adult asthmatics is one of the geographic 
clusters, and a total of 22 other adult asthmatics, with daily 
peak flows. There were 321 and 354 days of observation, 
respectively, with sufficient information (>5 individuals/ 
day) on these asthmatic groups. Person-days of observation 
for asthmatics and for other syndrome gToups are shown in 
Table 1. For adults, standard deviation scores (z-scores) of 
peak flows used sex-age-height specific values. Thus, all 
PEF were adjusted for anthropomorphic covariables, and 
syndrome groups retained their relative status in regard to 
pulmonary function (i.e., those with a syndrome like asthma, 
AOD have lower pulmonary function). Symptom rates were 
seasonal, 30 so season was adjusted as well, usings-scores. 

Information about the characteristics of the house, yard 
and street*, heating, cooling, type of »tove, other appliances, 
and smoking ii} the household, were obtained from ail house¬ 
holds. A* reported elsewhere 50 - 27 * 23 micro-indoor and out¬ 
door monitoring (he., in and around the residence) have been 
conducted in a random duster sample representative of all 
study households for temperature, humidity, air poUutSnts 
and aeroallergen* (pollen, bacilli, fungi, and algse). Indoor 
total and respirable 02.5 m®) suspended particle (TSP and 
ESP) levels were related to environmental tobacco smoke 
but not gas stove usage, while CO levels were the reverse. 31 
Macro-monitoring for air pollutant! and pollen were con¬ 
ducted simultaneously in the center of each of the geograph¬ 
ic clusters, and regional air pollutant and meteorological 
data were provided. 

Statistical analysis of daily relationships between envi¬ 
ronmental variables and respiratory responses used SPSS 
programs on a DEC 10-Cyber 175 computer system. Multi- 
factorial analyses of variance (ANOVA) and regression 
methods were utilized to examine interactions and control 
for colinear variables. In the ANOVAs, regression options 
produced multiple analysis of covariance solutions also; 
Metric and nonmetric covariates were used to remove varia¬ 
tion related to them before analyzing the independent vari¬ 
ables. All results are presented after controlling for other 


Table I. Sample size in the adult syndrome groups. 


Symptom group* 

No. of 
person* 4 

No. of 

person days 

Mean daily 
denominator* 

Aathmitica 

45 k 

6182 

10.2 

AOD Si group** 

68 

8545 

14.0 

Allergic subjects 

62 

8440 

14.6 

Aiymptomstic subject* 

29 

3663 

7.4 


• Only those with adequate data: 
s 23 in the asthma cluster and 22 in other dusters. 
c Airwsy obstructive disesse symptoms. 

4 More than 6 parsons/day. 

variables. Reported analyaet usually have days as the unit of 
observation; some use person -days as the unit of observa¬ 
tion. Person-days represent the denominator for each day 
and, thus, the sample size (Table I). When person rdayt were 
the unit of study, a person -days dummy variable was used in 
analysis to eliminate effects of the different number of indi¬ 
vidual person-days of observation; Unless otherwise noted, 
statistical significance refers to a p < 0.05. 

Results 

Indoor pollutant levels found in this study have been 
described previously. 20 - 21 - 21 Briefly, indoor TSP had a maxi- 
mum of 68.5 Mg/m 3 , while simultaneous micro-outdoor TSP 
reached 169.6 Mg/m 3 * ESP indoors reached 49j7 and outdoors 
124.5 Mg/® 3 * The type of dust found inside, on the whole, 
could not be identified (using electron microscopy). Indoor 
CO was quite low (below 2.4 ppm) and micro-outdoor CO 
was below 3.8 ppm; CO correlated significantly with the 
presence of gas stoves. The presence of gas stoves was used as 
the variable qualitatively replacing NO* (since NO* mea¬ 
surement* were not available). Neither ggs stove usage nor 
household smoking was associated with locial status (mea¬ 
sured by education, income, occupation; crowding) in this 
sample. Indoor ozone (0 3 ) was very low indoors (measured** 
between 0 and 0.035 ppm). Pollen algae and fungi sampling 
results have been described previously. 20 There was no rela¬ 
tionship between work exposure* and ihdbor TSP or ESP; 
thus, no noticeable paraoccupational exposure was present. 

.Paste Flows In ths Young 

In the younger age group, more time was spent outdoors: 
Average daily PEF was shown to be significantly related to 
environmental factors (by multifactorial ANOVA, 2.97, 
df -29 and 644, p < 0.001). 

Further analyses were employed to examine the direct 
relation of 0 3 to PEF. PEF was adjusted by a multiple 
regression for person-days, TSP, temperature and stove use 
(E • 0.23, p < 0.001); the other environmental factors had 
significant interactions with PEF. The regression of adjusts 
ed PEF on Oj was linear with adjusted PEF » 0.287 - 6.025 
Oi (n - 674 person days, p - 0 . 013 ); the intercept and slope 
were both statistically significant (p < 0.001). Residual anal¬ 
ysis of PEF with 0 3 was significant as well (residual PEF • 
0.17 - 3.20 0*; intercept and slope statistically significant). 
After removing TSP (becauae of smaller n) and adjusting 
PEF for relative humidity as well, 0 3 and adjusted PEF had 
an R - -0.56 (p < 0.0001, n - 1513 person days, adjusted 
PEF » 0.17 - 3.87 O s ); residual PEF was significantly relat¬ 
ed to O3 as well (p < 0.002); Gas stove use was of borderline 
significance in the first regression (p ■ 0j066), but not signif¬ 
icant (p < 0.25) in the second analysis. 

Adults' Peak Flows 

In adults, smoking had the biggest effect on PEF in every 
syndrome group. In normals and all allergic subjects, there 
were no consistent trends. 
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Table III Peak flow* standard deviation *cort» in asthmatic* 
(asthma cluster) by outdoor orone and temperature interaction^ 

Average maximum hourly Maximum temperature (*F) 


0 3 (ppm) 

<61 

61-80 

80-96 

<0.038 

-1.94 

-1.85 

-2.17 


(2l7) b 

(219) k 

(174P 

0.038-0051 

-1.99 

-1.78 

—Ii75 


(327) b 

(490) b 

(388) b 

0.052+ 

—2.11 

-1.711 

-1.57 


(30)> 

(549) k 

(794) k 


• ANOVA F(8,312) - 9.25, p <0.0001 (ft* ■ 19.2%). 

* Person-days of obaervation. 


In 23 adult asthmatics in one geographic cluster, where 
indoor monitoring was most complete, PEF was significantly 
related to humidity indoor TSP, and active smoking; After 
adjusting for these other variables, PEF was significantly 
related to the interaction of Oj and temperature; high tem¬ 
perature had an effect when Os was low and there was a 
nonsignificant trend of 0* with PEF only in low temperature 
(Table II). Also, those in houses with 16w to moderate micro¬ 
pollen had a higher average PEF (r-score mean of -1.18) 
compared tothoee with high levels (x » -2.51, ANOVA, F » 
197.5,p< 0.0001). 

Asthmatics who spent 4-6 hours outdoors per day had 
significantly lower PEF than those with less than four hours 
outdoors per day (t 3 , p < 0.05). In all asthmatics, gas stoves 
were associated with a significantly leu average PEF (aver¬ 
ager-score - -2.16) compared to average PEF in those with 
elbctric stoves (average r-score - -0.76, p <0.001), usingall 
person-days of observation. This held up within smoking 
groups as well, though the difference was greater in current 
smokers: (This relationship with NO* and gas stoves was 
found in allergic and normal smokers as well.) There was a 
significant interaction of type of stove and outdoor NGj with 
PEF. On the dbys when there was measurable high outdoor 
NO 2 , it was significantly related to decreased PEF only in 
those with electric stoves (Tkble III). Those with gas stoves 
had significantly lower PEF than those with electric stoves 
when outdoor NO 2 was low. 

In adult* with the AOD syndrome, the overall relation of 
environmental variables with PEF was highly significant by 
multifactorial ANOVA, F-3.84, d/» 15 and 243*p < 0 . 001 ); 
PEF was adjusted for the sipificant dependent effects of 
smoking, relative humidity, indoor TSP, and gas stove us¬ 
age; the significant effect of 0 3 was teen when TSP was 5 76 
Mg/m 3 . As there is s negative O 3 -TSP correlation in this 
subset of days, related to their peak occurence in different 
times«of the year, the TSP-PEF relation was paradoxical. 
When these other variables were controlled in multiple re¬ 
gression analysis, the regression coefficient for Q 3 was 
-5.946 (p < 0.005 by t test); the regreuion coefficient for 
TSP was +0.004. Since the number of days with TSP was 
leu than half of the days with O 3 (260 vs. 586), PEV adjusted 
for the other variables, ignoring TSP, was related to Os 
(Table IV). The decrease in PEF on days with O 3 > 0.051 
ppm is significantly different than normal day to day varia¬ 
tion . 23 


Table III. Interactive effect of gas stove usage and outdoor NO* 
on adult asthmatic average Vmai adjusted for other effects.* 


NOj (ppm) fc 


Stove 

Cat 

Electric 

50.264 

-1.54* 

-1.24* 

0.027-0.0385 

-1L53 

-1.51 

0.039+ 

-1153 

-1.65 


• ANOVA F 15,349 - 8.7 ,p < 0.0001. 

k Distribution of days divided into equal thirds. 

* t-test significant, p < 0.01. 
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lyrnptofm 

The average daily prevalence rate for the presence of any 
symptom was 42.6%. Season specific prevalence rates ranged 
from 1.0 to 19.1% for eye irritation and 444-64.7% for rhini¬ 
tis; The normal young cohort and asymptomatic adults 
(“normals”) had no significant relations between symptoms 
and environmental factors. 

“Asthma'* symptoms (“attacks,** wheeze, dyspnea) had! 
significantly higher correlations with increased use of medi¬ 
cation and increased physician visits, but their attacks were 
not day-of-week dependent in this study. 

Temperature and precipitation had a significant interac¬ 
tion which was related to reported asthma symptoms in 
these asthmatics, as shown in Table V* (These individuals, 
affected also by outdoor Oj in high temperatures, spent more 
time outdoors than the average:) 


Tab)* TV, Relation of adjusted daily averse peak flows (standard 
deviation scores) with outdoor Q* in adulU with the AOD 
syndrome* _ 

Average maximum hourly 0} (ppm )* 

Adjusted daily* <0.038 0.0038-0.Q51 0.052-0.12 

Average PEF -0.581 -0.582 _ -0.801 

• ANOVA P < 0.0001 (F 3 - 4.2%), n(days) - 586. 

1 Adjusted for other significant environmental covariablea. 

* Distribution divided into equal thirds: 


Daily prevalence rates of productive cough in asthmatics 
(average of 33.2%), were corrected for age, sex, smoking, 
temperature, and relative humidity (all shown previously to 
be independently significant). The corrected rates were as¬ 
sociated with high outdoor CO and NO* (occurring in win¬ 
ter) and gas stove usage [ANOVA F(15,305) • 8.96, p < 
0 . 001 ). 

In allergic subjecU, outdoor NO* was associated with in¬ 
creased age-sex-smoking adjusted rates of eye irritation in 
moderate to high temperatures [ANOVA F(5,493) * 24.92, 
p < 0j001]| The prevalence rates progressed from 14.6% to 
20 % to 28 8 % with increasing N0 2 (Table III). 

Olacuaalofi 

Subgroup division was necessary because subgroups re¬ 
sponded differently to environmental stimuli (as shown 
herein). This created smaller daily denominators, Participa¬ 
tion rates were equally distributed within and between sub¬ 
groups. Further, individuals with greater daily symptom¬ 
atology were not significantly over-represented in the de¬ 
nominators. Thus, differential participation was not a major 
source of bias in these analyses. 

The statistical independence of daily values has been a 
major concern in statistical analyses of these types of data. 
Generally, the problem relates to the day-to-day autocorre¬ 
lation in pulmonary function measures and prevalence rates. 
Pulmonary function is relatively stable from day to day , 23 a 
known biolbgical necessity of life. Thus, one can only analyze 
deviations from an individual's ora group's average daily 
value or regression line (e g., residuals) to reflect changes. 
Using multiple linear or logistic regressions does not change 
this phenomenon. Further^ deviatidSTVfilues are likely to 
have less auto regression (unpublished data) and be distrib¬ 
uted more closely to a Gaussian distribution . 19 

Incidence rates of symptoms would be independent, but 
the critical ones; such as asthma attacks/symptoms, occur 
infrequently; there were only 75 incidence days in 3820 per¬ 
son-days of observation. The prevalence of asthma attacks- 
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Table V. Prevalence me* (%) of daily “asthma attack" 

, symptom*in asthmatic* (aithmi duster) • 

Temperature* 

Precipitation tow Mod jiigh Total (No. ofdayi) 


None or low 

2.45 

0.41 

0:65 

(276) 

Hi*b 

6.91 

0.62 

0.38 

(45) 

Total 

3.56 

0.64 0.10 

0,89 

(321) 


• ANOVA F • 21.2, p < 0.0001, fl* - 26%v 
9 Divided into equal thirds. 


/symptoms are sot independent in an individual from day to 
day, so deviations of daily rates in a group cannot be said to 
be strictly independent However, our datashowthataitb- 
mitic* differ greatly in their component* of variance and in 
their contributions to variance measures over time. Thus, 
combining coefficients from individual multiple logistics b 
medically meaningless and may be incorrect statistically. 
The use of ANOVA for repeated measures b a promising 
solution to the problem; it allows one to evaluate interac¬ 
tions.** Using deviations from solutions of modtel* fitted to 
the data decrease autocorrelations significantly and produce 
variates that are more normally distributed . 1511 The use of 
the two approaches together b the approach used in the 
analyses presented in this paper. 

Those under age 25 in this study were found to spend more 
time outdoors and have more exercise than adults. Thus, the 
previous 31 * 22 and present findings of an outdoor 0 3 associa¬ 
tion with PEF after controlling for other variables is not 
surprising; it clarifies and confirms our previous studies 14 
and those of Lippmann et cl . 15 The interactive effects of 0 3 
with outdoor TSP and with temperature 21 confirmed prior 
suspicions as well However, the Oa level at which effects 
were seem though consistent, b found in a range of 0 3 lower 
than expected (0.052-0.08 ppm) as well as in the higher 
range (0.08-0.12 ppm). It b conceivable that O 3 is acting as a 
surrogate variable. However, in the adult asthmatics, this 
type of analysis effectively eliminated the association of 
PEF and "attacks" with 0 3 . The incidence rates of asthma 
attacks in asthmatics, based on 75 in the numerators, ranged 
from 2.5 to 3:8% with increasing 0 3 levels, but this was not 
statistically significant. Surprisingly, there were no effects 
on symptoms noted, indicating a greater sensitivity to 
change of the PEP measures.wjs-as statement can 

be made for normal adults in thb study, whose PEP was 
affected by outdoor NO 2 and Da. 

Recently, studies of the effects of gas stove usage have 
been perforated by several groups ,** 7 where NOj was mea¬ 
sured and passive smoking was studied as well. The results 
have been quite contradictory in these studies and oth- 
ersA 4 * 30 * 33 The effect of the presence of gas stoves and indoor 
CO (a surrogate and correlate of gas stoves) were seen in 
sensitive individuals: Their relations with PEV were consb- 
tent 21 * 22 especially in asthmatics, and not unexpected . 1 Out¬ 
door NOj had such effects also. The presence of gas stoves 
(and/or indoor CO) was clearly related to irritant response* 
in adults (eye irritation, sore throat, rhinitis, peak flow *).* 1122 
However, gas stove usage often interacted with outdoor pol¬ 
lutants or temperature in relation to many of the symptoms, 
and! these were sometimes paradoxical . 21 * 12 Thus, further 
studies of measured gas stove emissions, in conjunction with 
measures of other pollutants, are necessary . 41 * 42 The interac¬ 
tion of active smoking, gas stove usage, and outdoor N0 2 in 
relation to PEF were more interesting. U&fortunately, one 
cannot say definitively what indoor pollutanta are truly rep¬ 
resented in this sample because of limited measurements; 
minor perturbations of other unmeasured pollutants may be 
involved also. A major interest b whether the carboxyhe- 
moglobin and methemoglobin (from NO* and NO) accumu¬ 
late from exposure to multiple sources (especially smoking 
and gas stove emissions) and act in an additive fashion as 
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adverse risks to health, as implied in animals : 32 One could 
estimate that gaseous pollutants effects would Ibe seen from 
environmental tobacco smoke (ETS) if its concentration 
were at bast 3-5 times greater, the approximate degree that 
stove emissions exceed those of sidestream smoke ; 1 or if it 
were nine times greater to see the same effects as active 
smoking, based on dose estimates of sidestream smoke . 33 

Utilizing indoor measurements showed that indoor levels 
of total and respirable particles were high in homes with 
smokers . 27 However, there was no direct effect of ETS on 
children's symptoms or lung function. Indoor TSP had an 
effect on daily symptoms (eye irritation, productive cough) 
in all adulta and on asthmatics’ symptoms and PEF . 21 * 22 
However, since ETS did not ,* 1 - 42 the relationships must be 
associated with other characteristics of the indoor TSP. 

ETS b definitely responsible for annoyance and sensory 
irritant effect *. V332 However, the specific contributions of 
sidestream smoke to effects of personal exposures have not 
been sufficiently documented, and health effects in children 
and adulta, sensitive and not, have to be clarified .* 2 Two 
studies of the effects of passive smoking on asthmatics and 
controls have demonstrated conflicting findings .* 435 Wt had 
not previoualy found direct effect* of pasaive amoking in 
children** or adults 1 lung function * 135 nor did we in thb 
study. Indirectly, the relationship of 0 3 with PEF seen main¬ 
ly in children who were not passive smokers 22 may indicate 
some blunting effect of passive smoking, similar to the less¬ 
ened sensitivity of smokers to O % found in controlled human 
exposure studies :* 7 * 40 

There have been very few measurements of the extent or 
behavior of pollen or other microorganisms indoors. In our. 
study, algae found outside or in evaporative coolers were not 
found indoors. They did not affect daily symptoms or peak 
flow . 2 Fungi were either ubiquitous or only found in one 
location (indoors, outdoors, or in coolers). (Aspergillus 
found indoors does not appear to produce akin test reactiv¬ 
ity.) In preliminary analysb, they appeared to be related to 
symptomatology , 20 but the present multivariate analyses in¬ 
dicated they had no negative effects when other host and 
environmental conditions were taken into account. On i the 
other hand, micro-pollen affected peak flow in sensitives, 
asthma attacks /symptoms and other symptoms in the vari¬ 
ous adult groups in thb study 2132 and in a previous study . 19 
Thus, micro-pollen should be studied further as a significant 
environmental health phenomenon. Other aeroallergen* de¬ 
serve further study as well, such as cat/dog dander, pets were 
significantly related to asthma symptoms in our study. 

In this study, sensitive groups (children, asthmatics, aller¬ 
gies, AODj had more reactions to indoor and outdoor pollut¬ 
ants Asthmatics appear to respond to most of the snviron- 
mental factor* considered. Indoor pollutants affected sensi¬ 
tive adiilts as did outdoor pollutants, and the effects of the 
indoor pollutant b related to the amount of time spent 
indoor*. Unfortunately, because of sample size and the num¬ 
ber of confounding factors, a precise exposure^effect rela¬ 
tionship could not be determined: Thb would appear to be a 
major methodological problem for thb type of study, as one 
must account for covariables (age, sex, smoking), symptoms 
(asthma; allergy, AOB), indoor and outdoor pollutant and; 
pollen differences. Further, it b not inconceivable that 0 3 or 
gas stoves (as examples) are acting as surrogates or indexes 
of some unknown factors which were not measured. Other 
indoor exposures were not considered in thb study. Specie- 
tion of particulates may be critical as well, though not done 
in thb study. We found that many factors related to indoor 
characteristics affect the strengths of tbe-peUuUnts: the 
number of smoker* in the home, the type of cooking system, 
fuel, the nature and volume of road surfaces, and meteoro¬ 
logical factors. Personal exposure variables, as they indicate 
thatsubjects experience pollution levebvery different from 
those measured si a nearby fixed monitoring station, and 
even different from those measured indoor* 41 - 42 should be 
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pursued further to obtain total exposure estimates in this 
type of epidemiological study. 
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Hosein, H.R., Corey, P. "Domestic Air Pollution and Respiratory 
Function in a Group of Housewives" Canadian Journal of Public Health 
77: 44-50, 1986. 

SUMMARY: We determined air pollution exposure to sulfur dioxide 
(S02), nitrogen dioxide (N02) and respirable suspended particulates 
(RSP) for a group of symptomatic housewives and a matched control 
group using a specially designed domestic air pollution sampler. 
The N02 and RSP levels were higher indoors than outdoors, whereas 
the S02 levels were higher outdoors. The cases and controls showed 
the same air pollution exposures. The use of gas stoves resulted 
in elevated levels of N02 which might account for the observed 
reduction in lung function of residents in homes with gas stoves. 
Cigarette smoking indoors resulted in elevated particulate levels. 
The maximum expiratory flow (MEF) at 25% and 50% of vital capacity 
for non-smoking housewives showed a significant correlation with 
indoor particulate levels. Multiple regression! analyses showed 
that RSP was a better predictor than NO2 of lung function changes. 
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Domestic Air Pollution and Respiratory Function 

in a Group of Housewives 

H. ROLAND HOSEIN, SSc. M.Sc, l^D. and PAL L COREY, »Sc. M S, rao 


Hr determined air pollution exposure to sulfur diox¬ 
ide (SOi)* nitrogen dioxide (SO*) and respirable sus¬ 
pended particulates (MSP) for a group of symptomatic 
housewives and a matched control group using a spe¬ 
cially designed domestic air pollution sampler . The SO* 
and MSP levels were higher indoors than outdoors, whe- 
j teas the SO* levels were higher outdoors. The cases and 
controls showed the same air pollution exposures. The 
use of gas stoves resulted in elevated levels of SO* which 
j might account far the observed reduction in lung func¬ 
tion of residents in homes with gas stoves . Cigarette 
smoking indoors resulted in elevated paniculate levels 
The maximum expiratory flow (MEF) at 25 r < and 5(Fi of 
vital capacity for non-smoking housewives showed a sig¬ 
nificant correlation with indoor particulate levels. Multi¬ 
ple regression analyses showed that RSP was a better 
predictor than SO* of lung function changes. 


A faide dun appareil specifiquement concu pour le 
prelevement de Tair domestique. on a rvalue texposition 
au dioxide desoufre (SO*), au dioxyde d'azote(NO^er 
aux porticules respirables en suspension (PRS) dun 
troupe de menageres symptomatiques et dun groupe 
pairi i 

Les concentrations de SO* et de PRS se sont avirees 
plus elevets A Vinterieur quit texterieur alors quon a 
observf Vinverse A regard des concentrations de SO> 

Les cos et les temoins montraient des niveaux iden- 
tiques dexposiiion aux polluants atmosphenques. 

Dans certaines matsons. fusage de poeles A gaz a 
entraine des concentrations elevets de SO*: ceci pourrou 
tire a forigtnr de la diminution des foncuons respiratotres 
de ces residents. 

be fumage de cigarettes a entraine des concentrations 
etevees de particuies . 

On a observe une correlation significative entre les 
concentranons de particuies A hnteneur et le debit respt- 
ratoire maximum (DEM) a 23.*} ft 3(Fc de la capacite 
vitale des menageres non-fumeuses. 


E nclosures afford protection from outdoor pollution^ 
but the>; entrap pollutants that may have seeped inside 
or have bee regenerated indoors 1 Diffusion of pollutants 
from outside may account for a large proportion of indoor 
pollution 214 and may depend on passive and active 
ventilation 

Smoking, cleaning, and dusting generate a large amount 
of dust within the home ’ Lefcot et al* found that indoor 
levels decreased during t he night, probably because of lower 
outdoor levels and low er indoor activity. Andcrson'found a 
high correlation between indoor and outdoor levels for SO; 
and suspended particulate. Wadt et alf showed that homes 
w ith gas stoves had an ND : source independent of outside 
NO : . Other researchers have also found gas stoves to be a 

Occupation*! 4 Environment*! Health l im ISO Colter Stfttt Ffefiblu of Med- 
cin* l «i%tr\u> of Toronto. Toronto. Oniano C*n*da M5S 141 
Author mpontibic for nr|ouanom D» Ho*r». 4 Hfr> SIMS'5.2b* 

Ar^unt iv rtprmtt (r&m Or Hotetn 


source of \0 : in homes. 4 Cigarette smoking; indoors 
accounts for a large portion of suspended particulates. * 14 

Other internal sources of pollution are aerosol sprays, 
heaters, humidifier systems, degrading surfaces, dried and 
scaling epidermis, hairs and foods. 1114 

The evaluation ofi domestic factors may help to explain 
some of the causal factors in respiratory diseases Reid r 
found that domestic crowding was associated with cory** 
Others'* 2 * have found crowding to be a causal factor in 
respiratory disease. 

Colley ' 4 showed that parental smoking had only a small 
effect in children's respirator} symptoms, but other studies 
have show n an indirect effect of smoking 22 2, 24 A few studies 
showed no effects from passive smoking 25 24 but others 
showed a direct effect on symptoms 2%,, and lung 
fu net ion.* 2 ” 

The use of hair spray resulted in fCTPEnraiion of aerosols' 4 
which was not associated with lung function changes, but 
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resulted in reduced mucous velbcity and cheuughtness In a 
provocation study, test subjects showed a reduction in max¬ 
imum expiratory flow. r and in an epidemiological study, 
aerosol spray usage was found to be correlated w ith respira¬ 
tory symptoms,* 

The growth of bacteria and fungus in humidification sys¬ 
tems may result in exposure to viable aerosols H * 

Keller et al*‘ found no excess illnesses tn residents who 
had gas stoves as compared to those with electric stoves, but 
children ini houses with gas stoves had more bronchitis, 
cough and chest colds * 44 4: Somc researchers ha v e show n an 
effect of using gas stoves on Iting function 4: 44 4V 

Binder et al" found no association between exposure 
levels and lung function or symptoms in a group of children 
We studied exposure to three air pollutants, sulfur diox¬ 
ide tSO : ). nitrogen dioxide (NO : ) and respirable suspended 
particulates (RSP) in a group of housewives with respira¬ 
tory symptoms: we compared the exposure with a matched 
group with no symptoms Our aim was to determine 
whether domestic exposure was a factor in symptom causa¬ 
tion; and to determine if a correlation existed between lung 
function and pollution levels 

METHODS 


' Exposure Measurement 

Ambient air quality can be assessed with stationary sam¬ 
pling instruments. These characterize the air around the 



Figure 1 . Multipollution Sampler for SO*. S0 2 »nd RSP 


A. Main Sampling Mainfold 
B: RSP Filter with Nylon Cyclone 

C. Low Flow Pumps for SO : and SO : 

D. Tubes with Absorbing Solution for SO : and NO> 

E. Main Blower Pump for Mainfold 

F. Pump for RSP 

G. Dampener for RSP Pump 

H. Flow Meters 

Canadian Journal of Public Health 


instruments but difficulties arise when the results of such 
measurements are used to estimate true exposure ol subjects 
who move around, both outdoors and indoors. To obtain 
air quality data that might more adequately reflect an indi¬ 
vidual's changing environment, arv easily portable, light¬ 
weight, and tow-noise air-sampling instrument that allowed! 
individuals to monitor their domestic environment during 
24-hour periods was designed. 

The instrument consisted of a manifold connected to a 
high volume blower which served as the main sampling 
source < Figure I) Probes from the manifold led total a dust 
sampler fitted w ith a cyclone assembly to collect respirable 
size particulates (less than 10 ti nt) on to a fiberglass filter. <b) 
an impinger with a solution of potassium tetracholomercu- 
rate to absorbsulfiirdioxide.and iclanoiher impinger with 
sodium hy droxide solution to absorb nitrogen dioxide The 
samplers were housed in a suitcase 50 x 38 x 1:5 cm weighing 
7 kg 116 lbs). The concern ration for RSP was determined by 
gravimetric analysis, and SOyand NO* were determined by 
colorimetric methods. 4 * 4 * The detection limits for RSP. SO ; 
and NO : were5 *ig m\3 |ig m’and I0 *ig m*respectively, 
and the recovery rates were I0D<7. 35 r 7 and 35 r <; the 
appropriate corrections were made for SO; and NO* 
recoveries, 

The domestic sampling was conducted once in the 
summer and once in the winter The duration of sampling 
each time was 24 hours. 

Simultaneously, outdoor sampling for the same pollu¬ 
tants wav conducted within a radius of 11.6 km 

Subjects were telephoned and advised that this study was 
a follow-up to the larger study in which they had partici¬ 
pated earlier A mutually agreeable time was arranged for 
the domestic sampling: in all cases, sampling was conducted 
in the homes of the cases, controls and outdoors during the 
same 24 hour period. 

The sampler was placed in an area most used by the 
subject and at a height clbsc to the breathing /one (about 

1.2m). They were advised to perform all their chores nor¬ 
mally and to report any abnormal situations that might 
influence their exposure over that 24-hour period. 

A short questionnaire ascertained their respiratory symp¬ 
toms. smoking habits, use of heating or cooling systems, 
cooking methods, hobbies, housekeeping, the presence of 
smokers, and healt h condit ions of others in the same house. 

Subject Selection and Health Status Measurements 

Housewives 25-44 years were selected for this study 
because they spend most of their time at home A sympto¬ 
matic group was chosen, all members responding positively 
to questions on "usual cough" and "usual phlegm". These 
subjects were matched with controls of similar age (± 5 
years), w ho had similar smoking habi ts but answered nega¬ 
tively to the questions on "usual cough w an<P“usual phlegm". 

These subjects were participants in a largerepidemiologi¬ 
cal study of over 7.000 peopk from three L\S communi* 
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tin**’" The subjects were selected from two towns: 
Lebanon. Connecticut, and Wmnsboro. South Carolina A 
modified National Heart and Lung Ihsntute questionnaire 
was used to determine respiratory symptoms, respiratory 
diseases, smoking habits, occupational exposures, domestic 
exposure, and sensitivities to allergens V Pulmonary func¬ 
tion tests were conducted in a mobile laboratory using expi¬ 
ratory flow volume equipment Five expirations were made 
into a pneumotachograph by each subject; the two expira¬ 
tions with best forced expiratory volume in one second 
fFE V,) were used in computing the mean lung function. 

The maximum expiratory flow volumes at 25^ and 5(Ky 
of vital capacity <Vmax : , and Vmix*J associated with 
these two expirations were also computed. 


Calibration 

The sampling equipment for SO : and VO; was calibrated 

against permeation tubes traceable to National Bureau ot 
Standards. For RSP. the comparison was made against a 
direct reading tape sampltr. Thiscalibranon was conducted 
in the laboratory . In all casesihere were significant correla¬ 
tions between thesampling methods andthe three compan* 
son methods respectively |r * 0.99 for SO : and NQ ; respec- 
lively and r = 0.88 for RSP). SO : was calibrated at 5 points 
between 3 and 40 = g m 1 ; NO : was calibrated at 7 points 
between 10 and 80 u g mK and RSP was calibrated at 8 
points between 20 and 8Qug mV 

The volume displacement of the maximum expiratory 
flow volume equipment was checked using a constant 


*3 TABLE I 

Comparison of Domestic and Outside Environments for Air Pollutants. Lebanon. Connecticut 


Exposurcstsig m*>* 



Smoking 

Category 



Domestic 







Pollutant 

1* of pairs) 

Season 

4ir««v Symptoms 

Control 

Outside 

SO; 

non-smokers 

|^4 

Winter 

r- 

tl 

r% 

46: 1 9 

r *2 20 



Summer 

42: 22 

16:61 

|7: i s 


smokers 

n 

Winter 

1 9 ; 76 

35 2 7 1 

62 2 1 ■ 


Summer 

o s : to y 

• rsai 

if : 37 

\o ; 

non-smokers 

l?l 

Winter 

war i 5 

74 2 Z | 6 

ft 9 : i j 


Summer 

i » 

Ht:i) 

51 7 : |4 


smokers 

O 

Winter 

20*' 1 10 

I2*6r i * 

430 : l 7 


Summer 

I03«: 14 

124 1221 

If i: i7 

RSP 

•oivttmokm 

W inter 

542: 3 i 

M 62 20 

27*: is 


|7| 







Summer 

15 

II 0 2 1 6 

31 5 : 15 


smokers 

W inter 

1016: 17 

105 ) 2 1 * 

22 6 2 I f 


<7| 






Summer 

io*s: 14 

*122 1 5 

2* * 2 1 9 


ffonmne mr*n geometric ftundartf 4r\ 


TABLE 11 

Comparison of Domestic and Outside Environment for Air Pollutants. Winntboro, South Carolina 


Exposures lug m 1 !* 



Smoking 

Category 



Domestic 







Pollutant 

(* of pairsl 

Season 

Ain*ay Symptoms 

Control 

Outside 

SO; 

non-smokers 

Winter 

5 3:50 

96 2 5 0 

23.3 2 22 

441 

Summer 

13217 

0 

17: 2:t 



smokers 

Winter 

2* 2 26 

492 35 

366: 16 


4D 

Summer 

0 

0 

15: 2 3 

SO : 

non-smokers 

3k inter 

709 2 16 

75 9 2 13 

1792 II 


44} 

Summer 

4*62 35 

*69 2 2 7 

1132 12 


amokers 

Winter 

93 7:2 1 

103 12 19 

176 2 14 


lili 

Summer 

*7 I 2 14 

•292 17 

2112 13 

RSP 

non-smokers 

Winter 

5*0 2 1.1 

50 6 2 2.6 

31 12 75 4 


<41 

Summer 

33 1 2 3 1 

25 0 2316 

75 4 2 1 3 


amokers 

Winter 

54 1 2 16 

42 3 2 27 

21.12 19 


till 





Summer 

7*32 14 

4*0 2 4 4 

55 3 2 14 



frooMinc acsii : jronrtnc nandard 
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TABLE III 

Nitrogen Dioxide Levels in Homes with 
Cfti tnd i Electric Stoves 



Gai 

Electric 

Winter 

Summer 

Winter 

Summer 

No of obser>»i*on» 

II 

II 

41 

41 

Geometric Mnn 

214 ? 

179 5 

aob 

7 bb 

<* m l v 





Geometric 

197 

1 M> 

1 

1 7$ 

Standard Deviation 





t r» paired t-i»t 


P< 

00! 


iGaiw Elect rvc) 






volume syringe. A cam arrangement, which mimicked a 
typical flow volume output, was used to check the expira¬ 
tory flow rates 

RESULTS 

Tables I and II summarise the air pollution data for the 
subjects in the two tow ns during the winter and summer for 
tfreiwo smoking categories. The air pollution summary data 
for SO,. NO; and RSP are given as geometric means since 
air pollution levels usually follow a log normal distribution 

The summary air pollution exposure data for the house¬ 
wives in Lebanon and Winnsboro are show n in Tables I and 
III When the dkta for the housewives with symptoms were 
compared against those without symptoms, no statistically 
significant differences were found. To determine whether 
the domestic exposure was different from the outdoor expo¬ 
sure the data for both housewives' groups were combined 
and compared against the outside air pollution data: this 
comparison revealed in general that the SO : levels were 
usually higher outdoors, whereas the VO : and RSP levels 
were higher indoors. 

In Lebanon, the homes of smokers showed higher levels 
of NO; and RSP than the homes of non-smokers In general 
the winter air pollution levels in the Lebanon homes were 
higher than the summer levels. In Winnsboro. the homes of 
smokers did not show any consistent trends, nor were there 
any trends 4 bet ween the levels in the homes during winter or 
summer. 2\ r t of t he homes had gas stoves, and in these NO : 
levels (Table 111) were significantly higher than in homes 
with electric stoves (p< .001). This differential between 
homes with gas and electric stoves was seen in both seasons. 


TABLE V 

Effect of Ga% Stove Cook inf on the Lung Function of 
Non-Smoking Hdu,e**ive* 


Mean tun# Function • Standard Deviation a 


\ MF ; . HV, 

Gav Stove* 
Electric Stoves 

x -j: o:>o»* 

t« • i >r is • •: ’r i>' - ::r u9 


t eltcirmiMf wcri * t 05. **?p-. 01 
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The winter NO : levels were higher than the summer NO : 
levels in homes with both gas and electric stoves. Air- 
cond it toned homes with gas stoves had a mean NO, level of! 
ITS ii g m'(n s 4) whereas the non-air conditioned! homes 
with gas stoves had a mean level of 182 Mg m'(n * 7). 

5 r ; of the homes had gas radiant heaters, but some also 
had gas stoves, hence it w as not possible to assess the emis¬ 
sions of NQ ; from this source. The homes of smokers with¬ 
out gas stoves had a mean NO* level of83*ig m'whereas 
homes of non-smokers without gas stoves had a meat&vel 
of 76 m* in the w inter season: the differences were signif¬ 
icant (p < .001). In the summer the means were 76 and 
75 #ig m 1 respectively. 

The tests to determine the daily variations in domestic 
NO : Idading showed that in two homes with gas ranges, the 
NO; levels were sometimes in excess of 1000 Mg m 1 (i.e.. 
2-hourly values). In one home. IJ of the 60 2-hourly values 
were in excess of 1000 jig m\ In this latter home, peak 
2-hourly values in excess of 3000 *jg m* were observed on 
two separate occasions. Ihi all cases, these peaks were 
dircctli related to extensive use of the gas stoves and ovens. 

Cigarette smoking contributed significantly to the RSP 
loading within the homes in the winter and summer (Table 
IV). The presence df one smoker in the home result 
significantly more RSP than in homes with no smokers 
(p < .001). and in homes with 2 or more smokers the RSP 
kvels were higher than homes w ith one smoker or no smok¬ 
ers (p < .00Ik In air conditioned homes with at least one 
smoker the mean RSP level was 81 Mg m*<n = 11) w hereas 
the mean RSP level in homes without air conditioning was 
70*ig m‘(n = 25) 

H omes w ith hot water heaters with no smokers had signif- 
icantlv higher levels of RSP (mean 67 Mg m 1 ) than homes 


with forced air (mean 38 Mg m 1 ). 


TABLE IV 

Respirabk Suspended Particulates as a Function of Smoking 
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TABLE VI 

Lung Function of Non-Smokers Living in Homes of 
Smokers and Non-Smokers as a Function of Cooking 
Fuell’sed 

Pki day * 

Elearic Stove Home 
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* MF.,* 
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To determine whether the NO : exposure from gas stoves 
resulted in impairment of lung function, non-smokers in 
homes with gas stoves were compared with their counter¬ 
parts in homes with electric stoves liable V) Housewives 
using gas stoves had significantly lower Vmax ;t . 9 Vmax^ 
and FEV,. However, the number of housewives in the gas 
stove user group was small in - 3) 

In the housewives study group. 31^ of the subjects with 
symptoms used gas stoves, whereas 12*7 who used electric 
stoves showed symptoms Comparingallsubjectslte.child- 
ren and adults) within these homes, 28^ of the gas stove 
users showed symptoms whereas I8 r f of electric stove users 
showed symptoms. Both these comparisons included smok¬ 
ers and non-smokers 

The lung function of non-smokers who lived in homes 
withUlno smokers, (b) a smoker who smoked one pack per 
day. and (c) a smoker who smoked two or more packs per 
day. were compared In this comparison all members of the 
household w ere included and this total group was sepa rated 
into those who lived in homes with electric stoves and those 
who lived in Komes with gas stoves In general, the lung 
function of non-smokers who lived in homes with electric 
stoves was not influenced bv passive smoke (Table VI). 

The lung function of non-smokers who lived in homes 


with gas stoves did not appear to be affected by passive 
smoke, butt he numbers in each smoking category was small; ! 

(Table VI). The degree of correlation between the indoor air 

polhiiants and lung function was investigated for the 
housewives group (non-smokers) and for all no-smoking 
residents in the homes of the housewives group The ana¬ 
lyses were conducted for KO : and RSP and the lung func¬ 
tion variables of Vmax 2JV Vmax^and REV,. SO : was not 
compared because of the extremely low indoor levels The 
correlation was conducted between the log of the pollution 
values and the percent deviation of the lung function mea¬ 
sures from the predicted values. 

For non-smoking housewives, there were negative corre¬ 
lations between log NO : and the lung function variables, but 
none of these were statistically significant (Table VII). 

This group also showed negative correlations between 
RSP and the lung function variables, two of them being 
statistically significant i.e.. Vmax^(p < 03)and Vmax^ 

(p < .05) (Table VII). When all residents of the homes were 
studied, the effect of N0 2 on lungfunction was negligible, 
but the effect of RSP was significant for Vmax^ (p < .05) 

For smokers there were no associations between exposure to 
NO* and RSP and lung function: an indication that the 
effect ofsmoking may over id e any effects of the other pollu¬ 
tants in the home. 

There was no association between the NO ; and RSP 
values. 

An attempt was made to determine whether the pollu¬ 
tants. \0 ; and RSP.acting together would explain more of 
the effects on the lung function parameters A statistical 
Analysis System (SAS) data set was created from the log ! 
values for NO : andlRSPand for the percent deviation of the 
lung function parameters from their predicted values. A | 
multiple regression analysis was conducted on smokers and * 
non-smokers, for housewives, and for all residents of the 
homes. 

The regression analysis for non-smoking housewives 
showed that RSP was a better predictor than NO : of lung 1 
function changes (Table VIII) When both SO* and RSP 
were included in the multiple regression, a larger proportion 
of the variation wasexplainediand RSP was a better prtdic- j 
tor of Vmax. 5 -<p< .05) and Vmax* (p < 05); the effect i 
on FEV, was not significant. 


TABLE VII 

Correlation Between Indoor Pollutants and Lung Function of Non-Smokers and Smokers 


CorrvUtion Coefficient ir,|i 
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TABLE vill 

Multiple 'Reg rrstiori of Lung Function on NO, and RSP ©fN©n*Smokers and Smokers 
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TABLE IX 

Daily Variation of TSP and NO.in the Domestic Environment 


Mean N'hour 
Concentration 
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When all the non-smoking residents were tested. RSP was 
again found to have the major effect on King function. 
| especially on Vmax v ; the effect of VO* was less predomi- 
i nant than in the housewives group (Table VIII). 

For smoking housewives, and for all smoking residents, 
the multiple regression analy sis did not show am significant 
J effects between lung function and the pollution values 

DISCISSION 

The domestic environment had its ow n generating sources 
I for NO* and RSP. so much so that the levels of these two 
pollutants indoors were significantly higher than outdoors. 
Yocom et alP found higher NO; levels in homes with gas 
cookers and Dockery et at-found higher RSP indoors than 
outside. For commercial buildings, the indoor outdoor 
ratios wer* less than unity. 144 The observed differences in 
this study may be relevant only to the rural environment 
since both tow ns had rural characteristics. It is possible that 
in urban environments, the indoor outdoor ratio may be 
less than unity. 

Housewives living in homes with gas stoves had more 
exposure to NO : than those in homes with electric stoves. In 
some cases the concentration was observed to be as high as 
3000 m\ which potentially couldlcause acute respiratory 
reactions. 94 Chronic exposure to low levels of NO* may 
result in loss of lung function and increased symptom 
reporting. 44 ^ Homes with gas stoves had approximately 
100 m| m> more NO* than homes with electric stoves 

The presence of one smoker in the home increased the 
RSP loading by 8 Mg m’ in the winter and 20 Mg m- in the 
summer; two smokers in the home increased the kveil by 35 


and 50 Mg mP in the winter and summer respectively 

Dockery et al i; found similar increases but Rcpace J, ind 
Weber* 4 found much higher levels Smoking in air conditi¬ 
oned homes resulted m slightly higher levels of RSP com¬ 
pared to homes without air conditioning Cigarette smoking 
indoors contributed about 2 Mg m* of NO* in the summer 
and 7 Mg m* in the winter. 

The simple linear regression analysis between NO*. RSP 
and the lung function variables »n non-smokers showed that 
RSP correlated well'with lung function depression The 
multiple regression analysis indicated that both NO* and 
RSP acted separately on the lung, but RSP was a better 
predictor of lung function changes than VO*. 

The uniformity of smoking, cooking fuel use. indoor 
activity and ty pe of healing system may account for the lack 
of differences in the mean air pollution levels between the 
normal and symptomatic housewives’ group. Perhaps the 
number of subjects was too small to produce statistically 
significant differences in exposure levels between the cases 
and controls: we could loot control the number of cases since 
only 26 met the selection criteria The sampling schedule 
once in the winter and once in the summer might have been 
too small to define the domestic exposure because of daily 
variation We tried to determine whether there was signifi¬ 
cant variation between days by sampling in a home for 5 
consecutive days using direct reading instruments for sus¬ 
pended particulates NO* and SO*. The findings indicated 
(Table IX) that there was no significant variation between 
days for suspended particulates; the variation for NO; was 
just at the 5*1 significant lev ell and the levflPflf SO* were 
non-detectable. Hence the use of 2 sampling periods appear 
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40 be adequate in defining domestic exposure for panicu¬ 
late* and to a lesser extent NO*. 
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Masi, M.A., Hanley, J.A., Ernst, P., Becklake, M.R. "Environmental 
Exposure to Tobacco Smoke and Lung Function in Young ’Adults" Am 
Rev Respir Pis 138: 296-299, 1988. 

SUMMARY: The relationship between lung function and environmental 
exposure to tobacco smoke (passive smoking) was studied in 293 
nonsmoking young men and! women, 15 to 35 yr of age. A self- 
administered mailed questionnaire was used to assess the lifetime 
environmental exposure to cigarette smoke at home and at work for 
each' subject. Lung function information used here had been gathered 
in the course of previous study of the determinants of lung function 
in early adulthood. In men, maximal midexpiratory flow rate (FEF25- 
75) decreased in relation to an index of cumulative lifetime 
environmental exposure to tobacco smoke at home, after taking into 
account the effects of cumulative exposure at work as well as age, 
height, body size, respiratory pressures, and cooking fuels used 
at home. The components of this exposure indfex most closely related 
to the reduction in FEF25-75 were maternal smoking habits and 
exposure to second-hand smoke during childhood. In' women', the 
diffusing capacity of the lung (DLco) decreased in relation to 
cumulative exposure to tobacco smoke at work, after accounting for 
the effects of cumulative lifetime exposure at home and the other 
factors mentioned above. These findings contribute to the gathering 
evidence that environmental exposure to tobacco smoke is harmful 
to respiratory health, and suggest that the effects are not 
insignificant. For instance, the FEF25-75 of a young man 20 yr of 
age who had never smoked and always lived at home would be 800 ml 
less if both his parents smoked than if they did not. Similarly, 
a young woman who had never smoked but had worked in an office for 
10 yr where smoke was always seen or smelled would have a DLco 3 
units lower than if she had worked in a smoke-free office. 
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Environmental Exposure to Tobacco Smoke and Lung 
Function in Young Adults 1 ” 3 


MARIA ARDITO MASI,‘ JAMES A. HANLEY, PIERRE ERNST, and MARGARET R. BECKLAKE* 


Introduction 

Th e quality of indoor air (3) has emerged 
as one of the principal health concerns 
of the drive to eocr^y conservation (2), 
particularly in northern latitudes where 
a harsh winter climate leads to strenu- 
ous efforts to diminish the dissipation 
of heat. A common and important source 
of indoor pollution is tobacco smoke, in 
particular, cigarette smoke (2), and 
Canada is among the world leaders in per 
capita cigarette consumption (3). Adverse 
effects of environmental exposure to 
tobacco smoke, also called passive smok¬ 
ing, have been demonstrated in most 
(4-12) but not all (13-15) studies of lung 
function in children. In adults* effects 
have been inconsistently found, but they 
may be more pronounced in subjects 
older than 40 yr of age (16-20). Adverse 
effects appear to be less readily demon¬ 
strable in warm dry climates (14,15,21). 
On balance, the evidence suggests dose- 
response relationships between exposure 
and any adverse effect on lting function, 
although estimates of exposure have been 
far from quantitative (22, 23). The ob¬ 
jective of the present study was to deter¬ 
mine whether cumulative lifetime ent 
vironmemql exposure to tobacco smoke 
in the home and/or at work affects the 
lung function of young adults 15 to 35 
yr of age. This age group has not previ¬ 
ously been the target of investigation, and 
such cross-sectional data as exist do sot 
point to adverse lung function effects (16, 
18). This is somewhat surprising since a 
recent longitudinal study suggests that 
passive exposure to maternal cigarette 
smoke reduced the rate of lung function 
growth of young persons 4 to 28 yr of 
age (7). In the present research, an effort 
was made to develop a cumulative index 
of lifetime exposure of a more quantity 
live nature than the essentially qualita¬ 
tive indices used previously. 

Methods 

The study combined data from two sources: 
(/) lung function information collected in 
1980-1981 as pan of a cross-sectional study 
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investigating the evolution of lung function 
in the transition from adolescence to early 
adulthood in approximately 900 young adults 
without occupational exposure to dust or 
fumes (24) (hereafter referred to as the par¬ 
ent study), and (2) information on their life¬ 
time environmental! exposure to tobacco 
smoke and other home pollutants obtained 
by means of a questionnaire developed spe- 
ri ficaliy for the purposes of the present study. 
The questionnaire was mailed during 1983 and 
1984 to all participants of the parent study. 
Only subjects who reported never having 
smoked regularly before the date of the lung 
function tests were retained for analysis. 

Study Population and Lang 
Function Data 

The parent study has been reported in full 
eliewhere (24). In brief, subjects in the target 
age group (15 to 35 yr of age) were recruited 
on a volunteer basis from a school, a junior 
college, and two ddwntown Montreal bank¬ 
ing institutions (table 1) They answered an 
mtervicweT-administered respiratory symptom 
questionnaire (ATS-0LD) (25) that included 
questions on smoking, and they performed 
the following lung function tests: (/) forced 
expiratory nowrvotume curves with measure¬ 
ments of FVC, FEV,, peak expiratory flow 
rate (PEFR), forced expiratory flow rate in 
the middle half of the FVC (FEF fi . n ). and 
forced expiratory flow rates after 50 and 75 ft 


of FVC had been expelled (Vmax* and 
Vmaxn); (2) singk-braath diffusing capacity 
for carbon monoxide (Dlco) with correction 
for back pressure calculated from carboxy* 
hemoglobin (COHh^O measured by an oxy¬ 
gen tebreathing technique; (3) FRC measured 
by a constant pressure volume displacement 
plethysmograph. The slow VC was also 
recorded to allow calculation of residual vol¬ 
ume (RV) and TLC. Futher derails on tech¬ 
niques, calculations, procedure, and selection 
of measurements used to characterue each 
participant^ lung function are given in the 
earlier report (24). 
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TABLE 1 

SOURCE Of THE STUDY POPULATION 
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CHARACTERISTICS Of THE »3 NONSMOKING SUBJECTS* IN WHOM THE EfFECTS 
Of ENVIRONMENTAL EXPOSURE TO TOBACCO SMOKE WERE STUDIED 
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£«vifonmen/a/ Exposures at Nome 
and at Work 

The questionnaire used to assess environmen¬ 
tal exposures urns divided into two parts: home 
exposures and work exposures. A separate sec¬ 
tion dealt with home exposures to cooking 
and heating fuels. An introductory letter ask¬ 
ing the subjects to participate in a study on 
indoor air quality and lung function accom¬ 
panied the questionnaire. To assist the sub¬ 
ject’s recall of past exposures, separate sub¬ 
sections of the questionnaire made up of the 
same series of questions dealt with the fol¬ 
lowing seven life reference periods: 5 yr of 
age and less (preschool)j 6 to 11 yr of age 
(elementary school), 12 to 17 yr of age (high 
school). 18 to 22 yr of age (college for some), 
and 23 to 27, 28 to 32, and older than 32 yr 
of age. For each time period, the subject was 
asked how many persons lived in the same 
bouse and how many smoked! if there were 
smokers, the relationship to the subject was 
ascertained, and the average daily cigarette 
use was established based on the following 
code: light, less than 10 cigarettes; moderate, 
less than 20; heavy, 20 or more In addition, 
use of cigars or pipes by household members 
was ascertained. 

In the case of bank employees, the exposure 
to environmental tobacco smoke at work was 
assessed. Subjects were asked to report on the 
habitual “smoke conditions'* that were pres¬ 
ent in each “area" in which they had ever been 
employed, both at the bank and earlier in their 
career. If tobacco smoke was seen and/or 
smelled occasionally, the exposure was consid¬ 
ered light; if such was usually the case, the 
exposure was labeled moderate; and if that 
was always so, the work exposure was con¬ 
sidered heavy. In the case of the students, h 
was assumed that they were not exposed dur¬ 
ing classes. The final two sections of the ques¬ 
tionnaire dealt with the personal smoking 
habits of the subject and certain respiratory 
symptoms (copies of the questionnaire are 
available on request). 

indicts of Environmental Exposure to 
Tobacco Smoke at Home 
The questionnaire yielded two indices of cu¬ 
mulative exposure. The first was obtained 
from i the product of the number of house- 
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hold members who smoked and the number 
of years living in the same household as the 
subject (persons x years). The second index 
was obtained by summing the product of the 
number of packs smoked per day by each 
smokeT in the household and the years he/she 
lived in the same home as the subject (packs 
per day x persons x years). Packs per day 
were calculated from the code used by the sub- 
jeet in the questionnaire to describe the fam¬ 
ily members* smoking habits as follows: light, 
moderate, and heavy smoking habits were as¬ 
signed values of 5,15; and 25 cigarettes per 
day, respectively; if unknown, La. if a family 
member smoked but it was not known how 
many cigarettes, a value of 7 cigarettes per 
day was assigned, and Ithe total was converted 
to packs per day assuming 1 pack equals 20 
cigarettes. 

Indicts of Exposure to Tobocco Smoke 

at Work 

Bank employees were asked ito assess smoke 
conditions in the work area as light, moder¬ 
ate, heavy* or unable to quantify, These 
qualitative assessments were arbitrarily con * 
verted to number of cigarettes as follows: light 
- 5, moderate « 15, heavy - 25, unable 
to quantify ■ 7. The total was divided by 
20 to yield packs and multiplied by duration 
to yield pack-years of exposure at work. For 
calculations of both home and work closure 
indices, exposure that occurred after the date 
of the lung function test was excluded. 

Indices of Exposure to 
Home Cooking Fuels 
The length of time living in homes using nat¬ 
ural gas or electricity as a cooking fuel was 
calculated for each subject, yielding two in¬ 
dices of exposure to cooking fuel expressed 
in years of exposure. 

Analysis 

The contribution of the indices of environ¬ 
mental exposure to the prediction of lung 
function test results was examined usingmul- 
tiple linear regression (&AS statistical pack¬ 
age, GLM procedure) (26). Men and women 


were analyzed separately Each regression 
model contained age, height; Queielet index 
(100 x weight/height*), respiratory pressures, 
and cumulative exposure to cooking fuels at 
home When examining the ef fect of exposure 
at home,, cumulative exposure at work was 
included in the regression equation. When ex¬ 
amining for the effect of exposure at work, 
cumulative exposure at home (persons x 
years) was included in the predictive model. 

Raautta 

Two hundred ninety-three subjects in the 
parent study (133 men, 160 women) were 
considered to be nonsmokers according 
to their answers to the questionnaire ad¬ 
ministered at the time of the lung func¬ 
tion tests. Other descriptive characteris¬ 
tics are shown in table 2, and the defini¬ 
tion of a nonsmoker is made explicit in 
the footnote to this table; table 3 pro¬ 
vides the mean lung function results for 
these subjects. 

The principal study results are pre¬ 
sented in table 41 Exposure at home (ex¬ 
pressed as persons x yean), and at wor k 
(expressed as packs/day x years) was 
similar in men and women. However, in¬ 
verse relationships between lung func¬ 
tions and environmental exposure were 
found more often in men than in women. 

For instance, in men there were inverse 
relationships betw e en cumulative ex¬ 
posure to environmental tobacco smoke 
in the home (persons x yean) and flows 
at low lung volumes (FEFu-n, p < 0.01; 
^aiXn, p < 0.05 and less strong for 
ymax»*p -0.06). Similar relationships 
were found when the cumulative ex¬ 
posure at fioiac was expressed as 
packs/day x persons x years (data not 
Ihown). However, the greater variability 
in this latter measure of exposure with 
larger standard errors reduced the level 
of statistical significance When parti- 
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TABLE 3 

LUNG FUNCTIONS IN 293 NONSMOKING SUBJECTS 
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timing the home exposure according to 
the fsmily member who smoked, an in¬ 
vert relationship between the EEF»»*n 
and maternal i smoking habits was also 
demonstrated with a regression coeffir 
dient for FEF„. n of 0i04 L/s per 
pack/day per year that the mother 
smdfced (p < 0.05). The effect of environ¬ 
mental tobacco smoke exposure in the 
different periods of life was alio exam¬ 
ined in men, but not in women, a statists 
cally simificant inverse association bt- 
tween exposure before 17 yr of age and 
fEFw-n was found; When the analyses 
were restricted to the exposure during the 
5 yr immediately preceding the lung func^ 
tion tests, no such association was ob¬ 
served. A small decrease in RV with in¬ 
creasing"" cumulative exposure at home 
(persons x years)wa$ also found in men. 
The cumulative exposure to environmen¬ 
tal tobacco smoke at work was much 
lower than that at home. There was, how¬ 
ever, an invfrse relationship between the 
alow VC and incieasmg exposure at wor k 
In men (p < 0.05).^ 

In women, there was no significant 
relationship between any of the lung 
functions measured and cumulative ex¬ 
posure to environmental tobacco smoke 
at home (persons x years or packs/day 
x persons x years). However, cumula¬ 
tive exposure at work (packs/day x 
years) showed a statistically significant 
Inverse relationship to Dlcck but had no 
effect on spirometric parameters or lung 
volumes. 

Oiacusalon 

v Tbe present results suggest that environ¬ 
mental exposure to tobacco smoke dur* 

ling the growth period of the lungs, espe¬ 
cially early in life, permanently affects 


iheir mechanical properties in young men i 
(reflected in changes in derivatives of the 
flow-volume curve), whereas closure to 
"second-hand smoke at work affects the 
diffusing characteristics of the hmg in 
young womem These findings comple¬ 
ment published data implicating home 
exposure, particularly to mothers' ciga¬ 
rette smoking. Thus, inverse relationships 
between environmental exposure to 
tobacco smoke and parameters derived 
from the FVC maneuver (27) have been 
Scribed in both sexes, though the rela¬ 
tive effects in males and females vary in 
different studies, and there are also in¬ 
consistencies between studies as to rela¬ 
tive deficits in large or small airways func¬ 
tion (23). Our findings demonstrating 


mostly small airways abnormality in men 
are consistent with those of Taussig and 
coworkers (28, 29), who have reported 
differences in the mechanical properties 
of the lung with greater susceptibility to 
small airways obstruction in boys than 
in girls. Male-female differences similar 
to our own results have also been reported 
in young active smokers (30). 

The effect of environmental exposure 
to tobacco smoke at work on the diffus¬ 
ing capacity of young women has not to 
our knowledge been previously docu¬ 
mented. This is due at least in part to the 
lack of studies examining the long-term 
c on sequ en ces of this exposure in the 
Workplace (31). In a similar age group, 
Enjeti and coworkers (30) found de¬ 
creases in diffusing capacity in relation 
to active smoking more prominent in fe¬ 
males than in males. These sex differ¬ 
ences may reflect distinct pathophysio¬ 
logic responses to environmental agents, 
which may in turn contribute to the sex 
differences in the incidence of chronic 
airflow obstruction and primary pulmo¬ 
nary hypertension! 

Mild reductions in some King volumes 
(RV) in relation to exposure at home and 
Jk t work (VC, TIC) were found in men 
only. These reductions in lung volumes 
may represent a decre m ent in lung growth 
anaJdgous to that reported in children for 
FEV, in relation to environmental ex¬ 
posure to tobacco smoke (7). However, 
caution in interpreution is needed since 
the multiple tests of significance (involv¬ 
ing both exposure and response measure- 


TABLE 4 

DEGRESSION COEFFICIENTS OF LUNG FUNCTIONS ON INDICES OF CUMULATIVE 
EXPOSURE TO ENVIRONMENTAL TOBACCO SMOKE* 
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menu) are likely to have resulted in tome 
associations achieving statistical sig¬ 
nificance by chance. On the other hand,? 
•one of the assoqptfbttf A n gt es t effects 
(hat are by no mwuiiulfriificunt. For 
instance, the FEF«.„ of a young man 
20 yr of age who had never smoked and 
always been at home would be 800 ml 
less if both his parents smoked than if 
they did not. Similarly, a young woman 
who bad never smoked but who had 
worked in an office for 10 yr where smoke 
was always seen or smelled would have 
a Dlco 3 units lower than if she had 
worked in a smoke-free office. 

In most previous studies containing 
subjects in a similar age group, no rela¬ 
tion between lung function and environ- 
mental tobacco exposure was found (16, 
18,19). Reasons for positive findings in 
this study may includf tour use of a cu¬ 
mulative and essentiallyquantitative es- 

‘tive one oSTS) with^i consequence 
a lessening of the attenuation of dosc- 
gesponse relationships that inevitably ac¬ 
companies tnisdassification (32). The use 
of a questionnaire to assess a subject’s 
exposure to second-hand smoke has been 
validated; at least for recent exposure 

(33) j However, the assessment of past ex¬ 
posure by questionnaire has limitations 

(34) that are likely to have caused an un¬ 
derestimation of the actual hingfuncti& 
deficit attributable to second-hand 
•moke. 
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Kalandidi, A. , Trichopoulos, D., Hatzakis, A., Tzannes, S., Saraeci, 
R. "The effect of involuntary smoking on the occurence ‘of chronic 
obstructive pulmonary disease" Soz Praeventivmed 35(0): 12-16, 
1990. 

This investigation was undertaken in 1982 to explore the association 
between passive smoking and chronic obstructive pulmonary disease 
in adults in Greece. The subjects were 103 non-smoking ever-married 
women residents of the Greater Athens area and their 179 matched 
controls. Exposure was evaluated based on the smoking habits of the 
husband. The authors reportedly found a statistically significant 
(p < 0.05) linear trend between amount of tobacco smoked by the 
husband and risk of hospitalization for COPD. The authors estimated 
an adjusted relative risk of 1.3 for women whose husbands smoked 
less than 300,000 cigarettes (life-long total) and of 1.8 for women 
whose husbands smoked more than 300,000 cigarettes (life-long 
total). The authors conclude that "it appears that exposure to 
environmental tobacco smoke may contribute to the development of 
COPD with an associated relative risk of about 2." 
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The Effect of Involuntary Smoking on the Occurence of 
Chronic Obstructive Pulmonary Disease 

Anna Kalandidi -Dimitries Trichopoulor, Angelos Hatzakis 1 , Spyros Tzanney, Rodolfo Saracci 4 

* Department of Hygiene and Epidemiology, University of Athens Medical School, Athens _ N C T 1 C £ ^ 

: Department of Epidemiology , Harvard School of Public Health, Boston s ttatv* » ,1*3 / *> 

' Hospital for Respiratory Diseases, Athens i/ CDpvr^.-r 

J International Agency for Research on Cancer, Lyon i CoC?jl 


Mainstream smoke (MS) is the tobacco smoke that is 
drawn through the butt end into the smoker's respira¬ 
tory system. Sidestream smoke (SS) comes directly 
from the burning end of the cigarette, "Passive smo¬ 
king”. «involtintaxy smoking” andl exposure to "envi¬ 
ronmental tobacco $moke» (ETS) are used synony¬ 
mously in the literature to describe the exposure of 
non-smokers to elements of tobacco smoke generated 
by smokers [1L 2]. Despite qualitative differences bet¬ 
ween mainstream smoke and I sidestream smoke, it has 
been customary to assume that exposures to ETS 
approximate a low-dose exposure to tobacco smoke. 



ocy of bronchitis and pneumonia ea 
(iH) measurable though small difBprtST ., 
pulmonaryAuction; when compared WiUi'childF 
non-smokin&pareots [3J* an^ltfedS^a^r^Mbkin^ 
iff id ul should not be excluded: Having undertaken 
in the late 70's a study to explore the association bet¬ 
ween intohintary smoking and lung cancer [4]. it was 
decided in 1982 to undertake a similar study to investi¬ 
gate the association between involuntary smoking and 
COPD in adults in Greece. The study was restricted to 
non-smoking ever-married women residents of! the 
Greater Athens area. Among relatively older Greeks 
the prevalence of smoking is very high in men but 
relatively rare in womem making a passive smoking 
study in women, rather than in men. considerable 
more efficient. As in most of the studies concerning 
involuntary smoking and lung cancer, die present 
study evaluated exposure to passive smoking on the 
basis of the smoking habits of the husband. The under¬ 
lying assumptions in this aproach are (i) that a smoking 
husband is the main source of passive smoking for a 
relatively older woman; (ii) that information concer¬ 
ning the smoking behaviour of a husband is much more 
reliable than information concerning other sources of 


passive smoking; (Hi) that non-smokers married to 
smokers are likely to be more tolerant towards other 
sources of passive smoking; and (iv) that smokers tend 
to cluster . 


This investigation was part of the Professorial Thesis of 
one of us (ST) and University rules did not ailbw the 
publication of the results before the thesis was submit¬ 
ted to the Medical School at the fall of 1987. 

Material and Method 

Between January 1982 and December 1983. 137 ever- 
marned women 40-79 years old'were admitted to the 
Seventh Clinic of the Teaching Hospital for Respira¬ 
tory Diseases in Athens with a diagnosis of COPD. 
Single women were not included in the study since 
their life-stylbs in Greece are sufficiently different 
from those of married women. Women younger that 
40 and older than 80 were not included in the study 
because very young women could I not have been expo¬ 
sed to their husband's smoking for a period long 
enough to acommodate the postulated latency of 
COPD, whereas information coming from very’ old 
women could be less reliable than information provi¬ 
ded from younger women. Women were included in 
the study if they were hospitalized for the first time 
with principal diagnosis of COPD: The case series 
included patients who were presented with dyspnoea 
on exertion and expectoration for at least 3 years, and! 
who were found in the laboratory to have obstructive 
or mixed type reduction of pulmonary function by at 
least 20% in forced expiratory volume in is, without 
improvement after bronchodilatation [3]i Seven 
women with a history of bronchial asthma or familiar 
history of pulmonary emphysema were excluded from 
the study whereas two additional women refused to be 
inerviewed. Among the remaining 128 women of the jyj 
index senes 18 were current and 7 have been past Q 
smokers and were excluded from further analysis. w 
(Smoking status was ascertained with reference point 
one year before the interview; thus those who stopped 
smoking six months before the interv iew we re counted I Qfr 
as current smokers). The remaining 103 women have ^ 
twice denied that they have ever been smokers, once 
dunng their routine history-taking and then categori- ^ 
call) at interview in the study. Controls were 206 ever- 
married women of similar age who were visitors 
(friends or relatives) of patients at the hospital during 
the same period. Six women refused to be interviewed 
and among the remaining 200. 7 were current and 14 
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have been past smokers and were excluded from furt¬ 
her analysis. Thus, the analysis was based on 103 cases 
and 179 controls-all ever married women who have 
never been smokers. 

Following earlier Greek experience as well as interna¬ 
tional practice [4-7] the smoking habits of the husband 
were taken as indicators of exposure to environmental! 
tobacco smoke. More specifically, exposure variables 
were based on husband^ smoking habits in terms of 
amount (non-smoker, ex-smoker of any specified! 
amount, and current smoker by average daily number 
of cigarettes: smoking of other forms of tobacco is rare 
in Greece), duration (beginning from the date of 
marriage or start of smoking by the husband, which¬ 
ever came later, and ending at the date that the 
husband died or stopped smoking or current date, 
whichever came First), or their product (total number 
of cigarettes smoked). 

In order to control potential confounding effects dbta 
were also collected from cases and controls with 
respect to schooling years of the woman and her hus¬ 
band, place of residence (urban or rural) before per¬ 
manent setlement in Athens (all women were perma¬ 
nent residents of Athens) and occupation (housewife, 
other). Analysis was done with standard stratification 
procedures [8. 9 ]i 

Results 

Table 1 shows univariate characteristics of cases and 
controls with respect to age in yearsi woman’s school¬ 
ing in years, husband's schooling in years, previous 


residence (rural, i e less than 10000. or urban) and 
woman's occupation (housewife or other). There are 
clearly non significant differences with respect to 
womans schooling, husband's schooling and previous 
residence, but age and woman's occupation are poten¬ 
tial confounders and should be controlled in the 
analysis. 


Tab, L Univariate characteristics of 103 nonsmoking 
ever-married women, first hospitalized with chronic 
obstructive pulmonary disease, and 179 nonsmoking 
ever-married visitor controls ,, with respect to potential 
confounding factors 


Risk factors 

COPD 

Controls 

Difference or 

Age (years) 

N 

% 

N 

% 

heterogeneity 
(iPtwo tails) 

40-49 

21 

20:4 

44 

24.6 


50-59 

22 

21.4! 

67 

37.4 


60-69 

26 

25.2 

50 

27.9 

0 001 

70-79 

34 

33:0 

18 

10.1 


Woman’s schooling 
-5 «5vears 

56 

54.4 

92 

51 4 


6* > 5 years 

47 

45.6 

87 

48.6 

0 6 

Husband's schooling 
-5 « 5 years 

34 

33.0 

52 

29 1 


6+ > 5 years 

69 

67.0 

127 

70.9 

0.5 

Previous residence 

Rural 

41 

39.8 

62 

34.6 


Urban 

62 

60.2! 

117 

65 4 

0.4 

Woman’s occupation 
Housewife 

55 

53.4 

123 

68.: 


Other 

48 

46.6 

56 

3U.3 

0,01 


Tab. 2, Distribution of 103 nonsmoking ever-married women, first hospitalized with chronic obstructive pulmo¬ 
nary disease, and 179 nonsmoking ever-married visitor controls, by age, occupation and average daily number of 
cigarettes smoked by the husband 


Age 

Occupation 

Cases or 
Controls 

Average diily number of cigarettes 
smoked by the husband 

Nbn-smoking ex-smoker 

11-20 

21- 

Total 

40-49 

Housewife 

Cases 

0 

1 

8 

5 

14 



Controls 

9 

5 

3 

13 

30 

40-49 

W'orking 

Cases 

1 

1 

0 

5 

7 



Controls 

2 

3 

3 

6 

14 

50-59 

Housewife 

Cases 

3 

1 

5 

0 

9 



Controls 

7 

14 

13 

16 

50 

50-59 

Working 

Cases 

1 

1 

4 

7 

13 



Controls 

7 

2 

3 

5 

17 

60-69 

Housewife 

Cases 

2 

1 

5 

5 

1? 



Controls 

3 

13 

6 

9 

31 

60^69 

Working 

Cases 

2 

2 

4 

5 

13 



Controls 

2 

10 

2 

5 

19 

70-79 

Housewife 

Cases 

3 

7 

7 

2 

19 



Controls 

1 

3 

3 

5 

12 

70-79 

Working 

Cases 

1 

4 

2 

8 

15 



Control* 

2 

2 

1 

1 

6 

Total 


Cases 

13 

18 

35 

0E, 

© 

| 



Control* 

33 

52 

34 

60 

179 

Relative risk (crude) 


110 

0.9 

2 6 

1.6 


Relative risk (Mantel-Haenszel) 

1:0 

0.6 

2.4 

14 


(90 % Confidence Limits) 



03-1.3 

13-4.5 

0.8-2 6 



x ; for trend, erode * 3.57 P one tail * 0.03 

x ? for trend. Mantel extension * 3.80 Pone tail *0.03 


13 


Source: https://www.industrydocuments.ucsf.edu/docs/xnnx0000 


2023381045 






Soz Praeventivmed 35 (1990) 


Tab. 3. Distribution of 103 non-smoking ever-married women, first Hospitalized with chronic obstructive pulmo¬ 
nary disease, and 179 non-smoking ever-married visitor controls . by age. occupation and total life-long number of 
cigarettes smoked by the husband tin thousands) 


Age 

Occupation 

Cases or 

Controls 

non-smoker 

<300 

Life-long total number of 
cigarettes smoked by the husband (thousands) 
>300 Total! 

40-49 

Housewife 

Cases 

0 

13 

1 

14 



Controls 

9 

14 

-T. 

30: 

40-49 

Working 

Cases 

1 

5 

1 




Controls 

2: 

n 

1 

14 

50-59 

Housewife 

Cases 

3 

5 

1 

9 



Controls 

7 

32 

11 

50 

50-59 

Working 

Cases 

1 

7 

5 

13 



Controls 

7 

6 

4 

17 

60-69 

Housewife 

Cases 

2 

3 

8 

13 



Controls 

3 

19 

9 

31 

60-69 

Working 

Cases 

2 

5 

6 

13 



Controls 

2 

11! 

6 

19 

70-79 

Housewife 

Cases 

3 

9 

7 

19 



Controls 

1 

10 

1 

12 

70-79' 

Working 

Cases 

i 

5 

9 

15 



Controls 

-> 

1 

3 

6 

Total 


Cases 

13 

52 

38 

103 



Controls 

33 

104 

42 

179 

Relative nsk (crude) 


10 

1.3 

23 


Relative risk I adjusted) 


LG 

1.3 

18 


(90% Confidence Limits,) 



0&-214 

0,9-36 


x : for trendi crude = 5.58 

Pone tail = 0.01 






x- for trend; Mantel Extension = 3-u P one tail * 0.03 


Tables 2 and 3 show the distributions of cases and 
controls by age. occupation and average daily number 
of cigarettes smokedi by the husband (table 2). or total 
life-long number of cigarettes smoked by the husband 
in thousands (table 3)i In both instances there are 
statistically significant (one tail P<0.05) linear trends 
between amount of tobacco smoked by the husband 
and risk of (hospitalization for) COPD. Thus, it 
appears that exposure to environmental tobacco 
smoke <nay contribute to the development of COPD 
with an associated relative risk of about 2. 



Discussion 

MaS^RidePHOlogic inyestig 
JUhed that exposure of ch 
T&bacco jmokO;usually attribut 
hSlpts parents ; 4 has'/*^ 

s-releva 

Save recently being reviewed [ 6 .7,10.11J. By 
contrast, studies in adults have been fewer and their 
results less clear-cut. Most of these studies have 
focused on pulmonary function rather than on clinical 
syndromes, and among them about half have found 
significant evidence that exposure to environmental 
tobacco smoke has adverse pulmonary effects [12-16). 
whereas in the other half such evidence was not appa¬ 
rent [17-21]. 

Very few studies have examined the association, if 
any. between exposure to environmental tobacco 
smoke and development of COPD as a clinical entity- 
for instance no such study has been included in the 


major review voitimes published by the National 
Research Council [7) and the Surgeon General [6] or 
the recent review paper by Fielding and Phenow [|11J. 
^g feipye ^tigations of a possible link between exposure 
toETS and chronic obstructive- pulmonary disease 
should; be particularly promising for at^leasf three 
reasons: chronic obstructive pulmonary disease is odb 
of the entities most strongly related to active smolnnp 
[3); 4 clinical COPD is by definition an, extreme expre¬ 
ssion pf the pathophysiological changes manifested 
disturbances of pulmonary function(s) and it is ageh- 
eiil*qndemiologic principal that «extreme points* 
designs are inherently more powerful [ 22 ]; since indi¬ 
vidual * 1 more* susceptible totheirriutingeeffect* of 

tract ue 

mpreVfikelv to be non-smokers [7], a population^ 
n<yn^&ifere'passively exposed tcr£T 0 ^iiid jnnBWt* 
liieljitfTtndude^ susceptible^individualsI^yh^Mi turn 
b§ul<^^p|ore likely to developer the consteUtttfon of 
symptoms and signs of COPD . 

There are in the literature short reports of. or 
references to. three studies concerning the association 
between passive smoking and COPD. In die cohort 
study of Hirayama in Japan, a statisricatty significant 
relative risk of 1.6 was found in non-smoking women 
passively exposed to the tobacco smoke of their hus¬ 
band [23]. In papers presented in 1987 in the meetings 
of the Society for Epidemiologic Research and the 
International Epidemiology Association. Sandler and 
her colleagues reported that in their cohort an 
increased relative mortality from respiratory diseases 
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was found among non-smokers passively exposed to 
tobacco smoke, compared to non-smokers not so 
exposed [24]. There has been also a brief publication 
of preliminary results of the present study [5] (there 
are slight differences between the figures reported ear¬ 
lier and those shown here, due to recoding and use of 
different strata in the standardization procedures). 
The results of the present study taken together with 
those of the two cohort studies [23.24] and the collec¬ 
tive findings of die epidemiologic studies exploring the 
association between exposure; to ETS and various 
parameters of pulmonary function, suggest that pas¬ 
sive smoking may contribute to tbe : development of 
COHp^Jbe. repotted assbcfationj^'uiilikely to be 
explained in &». .current-or 

past smokers as; nojte^^E to TB|^ F)mhermore; rela- 
tjv^riskjrit ffl^^ gPNffl^ frtm^ empirical , studies 
shouldlie^adfusted up wro^. since few? if any. subjects 
at^SStuallv coinplete lCTme xposed to passive smoking. 
[26], Lastly, random jpikification of ETS exposure 
and misspecificatiohWbiologic latency are Bwly to 
generate systematic underntimation of the trueuhder- 
lyinf relative risk. 


Summary 

One hundred and three ever-mamed women with newly diagnosed 
Chronic Obstructive Pulmonary Disease (COPD)i who have never 
smoked, and 179 ever-mamed women who were visiting friends or 
relatives at the same hospital dunng the same period and have never 
smoked, were interviewed regarding the smoking habits of their 
husbands There was statistically marginally significant difference 
between the COPD cases and the controls with respect to their 
husband's smoking habits. The association was irregular with respect 
to daily number of cigarettes smoked but there was a smooth dose 
response curve with respect to life long total number of cigarettes 
smoked, with women whose husband smoked more that 300 thou¬ 
sand cigarettes having a relative risk of 1.8 (90% confidence interval 
of 1 0.9—3 6 1 1 compared to women whose husband has neveT smoked 
These findings, and converging related evidence, indicate that expo¬ 
sure to environmental tobacco smoke may be a risk factor for the 
development of <SOPD 


Resume 

Effets de la fumee passive sv la surveuue d’aa syadrome broncho- 
obstnactif chronique 

Cem-trois femmes, manees de longue date, n ayant jamais fumi. et 
chez qui un syndrome broncho-obstructif chronique (SOC) a etc 
recemmem diagnosiiqu*. om etd intercogies pour ce qui conceme 
les habitudes tabagiques de leur mans Leurs r*ponses fureni com* 
parees a celles de 179 femmes. egaJement mariees de longue date et 
nonTfumeuses. qui s etaient rendues dans le mime hdpttal pour 
rendre visile a un parent ou ami. Les habitudes tabagiques des marts 
som differentes entre les cas de SOC et les contrdles. mais les 
differences ne sent que marginalement statistiquement significat 
Tives L association est inconstante par rappon au nombre quotidien 
de cigarettes fum^es. cependant la courbe dose-reponse en fonction 
du nombre total de cigarettes fumees au cours de la vie montre une 
progression reguliere Lev femmes dom les mans ont fume plus de 
300(tfKi cigarettes ont un risque rclatif de developper un SOC de 1.8 
untenalle de confiance 90%: 0 j 9-3.6) par rappon aux femmes dont 
les mans n‘ont jamais fume Lassociation deente ici. ainsi que 
d autres preuves coneordames. indiquent que Texposition passive a 
la lumee de cigarettes peui etre un facteur de risque pour la sune- 
nue du SOC 


Zusammenfassttng 

PassivTBucfaeD and ebrouisefo obstntkrtve Lunye nkrmnkh eiten 

Ih einer Fall-Kontroll-Studie warden 103 Patiemmnen mitchromsch, 
obstruktiver Lungenkrankheit erf asst, die me geraucht batten und 
zur Zeit der Studie verheiratet waren Oder es iumindesi fruher 
einmal gewesen waren. Als Kontroliem diemen 179 Frauen auf 
Krankenvisite im selben Spiral, die ebcnfalls me geraucht batten und 
auch zumindest einmal verheiratet gewesen waren. Verglichen:w U r- 
den die Rauchgewohnheiten der Ehemanner Der einfache Ver- 
gieich Raucher-Nichtraucher ergab eme schwach sigmfikante Diffe¬ 
rent ein eindeutiger Zusammenhang mu der taghch gerauchten 
Anzahl Zigarctten fand sich jedoch mcht Erne dbsisabhangige 
Beziehung zeigte sich bei der im Leben insgesamt gerauchten 
Anzahl Zigaretten: das relative Risiko war fur Frauen, deren Ehe- 
minner mehr als 300000 Zigaretten geraucht batten 1.8 im \ er- 
gleich zu Pantnennnen von Nichtrauchem (90% V ertrauensinterval) 
0.9-3 6). Diese Resultate konnten em Hinweis difur sein. diss 
Nichtrauchen ein Risikofaktor ftir chronisch obstnikme Lungen- 
krankheiten sein konnte 
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